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Uwsleurncnibb x. ALL prosiems oF RECONVERSION 


Utilities, manufacturers and maintenance 
contractors will find, within the broad 
WESTON line, instruments specifically 
suited to all problems of electrical recon- 
version . . . whether they involve quick 
repairs, rewiring for heavier loads, reloca- 
tion of equipment, new testing stands or 





laboratory installations, improved light- 
ing, as well as for all electrical and elec- 
tronic maintenance needs. Literature, or 
engineering cooperation on any instrument 
problem, is freely offered. Weston 
Electrical Instrument Corporation, 578 
Frelinghuysen Avenue, Newark 5, N. J. 






(MODEL 785) INDUSTRIAL CIRCUIT TESTER 
... the most versatile portable tester for 
laboratories, and plant maintenance, 
where an ultra-sensitive instrument is re- 
quired. Provides 27 AC and DC voltage. 
AC and DC current, and resistance ranges. 
(de sensitivity 20,000 ohms per volt.) 



















(MODEL 633) AC CLAMP AMMETER 
... for quick, easy current measure- 
ments on insulated or non-insulated 
conductors. The clamping jaws are 
simply clamped around the con- 
ductor, and readings taken. Circuits 
are never disturbed. A real time 
saver in electrical maintenance. 






















STRUMENTS . . . available for all 
AC and DC requirements, in all 


(MODEL 796) INSULATION TESTER . . . 
a direct-reading self-contained resis- 
tance tester that eliminates hand 
cranking. Tests up to 200 megohms at 
test potential of 350 to 500 volts dc., 
current at terminals only a few micro- 
amperes. Ranges 0-20-200 megohms, 
full scale . . . 0-.5-5 center scale. 





(MODEL 697) VOLT-OHM-MILLIAM- 
METER 

. .. combines a selection of AC and 
DC voltage, direct current, and re- 
sistance ranges.in a pocket-size 
meter. Ideal for maintenance testing 
and inspection needs. 





PANEL AND SWITCHBOARD IN- (MODEL 430) AC AND DC TEST IN- 
STRUMENTS . . . combine depend- 
ability, ruggedness, compactness 





types, sizes and ranges. The com- 
plete line is fully described in the 
WESTON Panel Instrument bulletin. 
Send for your copy. 


and scale readability. Equipped with 
hand calibrated, mirror scales. 
Available for AC and DC require- 
ments, and as DC and single-phase 


(MODEL 703) SIGHT METER 
.. . direct-reading, pocket size 
meter calibrated to measure 
light values in foot-candles, 
or by seeing tasks. Equipped 
with the WESTON VISCOR* 
filter, it measures all light 
values direct, without correc- 
tion factors. 


AC Wattmeters. 
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Tomorrow's loads will top 
today’s» Ait conditioning, 
improved lighting and elec- 
tronic equipment will be 
taken for granted in indus- 
trial buildings, commercial 
buildings and institutions. 
Many other, still newer de- 
velopments will also re- 
quire an ample supply of 
electrical power—power that 
should be planned for now. 
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goal unless we can moderate the erratic fluctu- 
ations which have characterized the markets 
for producers’ equipment in past periods. 

In the 35th editorial of this series, “Sustained 
Construction Activity”, it was pointed out that there 
is no specific that can cure our economy of its 
“hoom-or-bust” proclivities. Rejecting the notion 
that the construction industry could be so managed 
as to stabilize business as a whole, that editorial 
stressed the important contribution it could make 
to that end, and suggested several practical expe- 
dients through which construction activity might be 
regularized. 

Producers’ equipment represents an area of pro- 
duction quite as broad and diverse as construction, 
though smaller in aggregate value. The classification 
embraces all types of durable equipment bought and 
used for profit—locomotives, motor trucks, electric 
generators, conveyors, machine tools, farm imple- 
ments, and so on down to surgical instruments and 
dentists’ drills. : 

Although the output of such equipment averages 
over a long period only 5 or 6 per cent of the nation’s 
total output, it resembles construction in its extra- 
ordinary ups and downs. While its component items 
differ widely in the amplitude and violence of their 
fluctuations, the class as a whole is one of the most 
unstable sectors of the economy, making therefore a 
quite disproportionate contribution to the cyclical 
swings of total production and employment. From 
1929 to 1932, for example, the decline in the output 
of producers’ equipment (at constant prices) was 
65-70 per cent, in contrast to a decline of 25-30 
per cent in the national output exclusive of such 
equipment and construction. 

A more recent example of the volatility of demand 
in this field may be found in the movement of a 
monthly index of orders for industrial equipment, 
which rose from 92 in the spring of 1936 to 160 in the 
spring of 1937, falling thence to 65 in the summer 
of 1938 and rising again to 142 in the fall of 1939. 
Such fantastic oscillations present an obvious and 
inescapable challenge to all concerned with eco- 
nomic stabilization. 

Not only are these fluctuations bad for the econ- 
omy; they represent demonstrably bad buying policy 
on the part of the purchasers of equipment. Peaks 
in demand come characteristically just before a busi- 
ness depression (1919, 1929, and 1937, for example) 





Gest nis employment is not an attainable 
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when machinery costs the most to buy and install 
and when it has the lowest expectancy of continuous 
use. At exactly the wrong moment everyone wants 
to buy. In the depression itself, on the other hand, 
with costs down, and with nowhere for the economy 
to go but up, equipment is a drug on the market. 
No one wants it when it is cheap and has the greatest 
prospect for steady employment. Here is a behavior 
pattern so profoundly irrational there must be hope 
for its correction. 

There is an inveterate tendency for business man- 
agement to forecast the future simply by projecting 
the trends of immediate past. Although it is axio- 
matic that the chance for an extended period of fur- 
ther prosperity is inversely related to the duration 
of the prosperity already experienced, this truism is 
generally ignored. The longer the boom has run, the 
more certain is business management that it will 
continue indefinitely. Convinced at last by “actual 
experience” that prosperity is here to stay, execu- 
tives give the green light to commitments for expan- 
sion and modernization previously deferred in a 
skeptical attitude of “wait and see”. The result, so 
often repeated in our economic history, is an ex- 
plosive burst of demand for equipment coincident 
with, and contributing to, the final spasm of a 
boom. Witness the phenomenal rise in industrial 
equipment orders during 1928 and the spring of 
1929. 

The same prophetic illusion works in reverse dur- 
ing a depression. Recent experience is projected into 
the future. Although the mathematical probability 
of an imminent and prolonged period of prosperity 
increases directly with the duration of a depression, 
it finds little reflection in business decisions. Timidity 
and caution are the order of the day. 

Compounding the errors caused by faulty per- 
spective, are a number of influences which make 
it extremely difficult for individual enterprises to 
follow a policy geared to sensible long-term con- 
siderations. In a boom, particularly in its climactic 
phase, most producers find their order books crowd- 
ed beyond the potential of their current capacities 
and are faced with the alternatives of expanding 
or losing trade to competitors. In depression the 
situation is reversed, and producers with unused 
facilities find it difficult to justify increases in their 
capital charges. 

An even more controlling factor in many cases is 
the availability of funds. This is especially important 











for small concerns. Typically such firms enjoy but 
limited credit, and with no ready access to the 
securities markets, their capital expenditures depend 
primarily on earnings. When they are making 
money, they can afford to buy equipment; when 
they are losing, they largely disappear from the 
equipment market. Even great enterprises, though 
less dependent on earnings as a source of capital 
financing, are profoundly influenced by the volume 
of internal funds available for the purpose, a volume 
as a rule far greater in prosperity than in depression. 
Moreover, it is usually easier in good times to obtain 
outside funds through the sale of stock or by bor- 
rowing, since in bad times bankers, underwriters, 
and investors are susceptible to the same timidity 
and caution that afflict business management gen- 
erally. 

We are dealing here with a combination of psy- 
chological, physical, and financial forces which con- 
spire to aggravate the instability of demand for 
capital equipment. What can be done to reduce this 
instability and thus to bring equipment purchasing 
into a more sensible and constructive pattern? 

There is no panacea, no royal road to the solution. 
The problem has been with us since the beginning 
of the industrial economy. It is complex and difficult. 
It is not, however, wholly intractable. We may rea- 
sonably hope that industry will, through intelligent 
effort, make substantial progress toward a satisfac- 
tory solution. The industrial equipment field is one 
in which government, except for war periods, has 
exerted little direct control. The best insurance 
against the institution of government measures is to 
so conduct activities in the equipment field that no 
justification for government interposition can be 
made. 

* * * 


1. The first and most important step is for industry 
itself to reconsider its heretofore haphazard and oppor- 
tunistic policy in the purchase of equipment, substi- 
tuting so far as possible a regularized, long-range 
programming of expenditure that will resist both the 
excited long-buying of booms and the equally disturb- 
ing underbuying of depressions. Such long-range pro- 
gramming is particularly appropriate and advantageous 
for large enterprises in established industries such as 
railroads, electric power, steel, automobiles, and the 
like, but it makes sense much more generally. 

Once executives come to realize that a reasonably 
stable equipment program contributes not only to the 
welfare of the economy but also to the lowering of 
their long-run equipment costs, the opportunity to com- 
bine a public service with private advantage should 
induce them to recast their policies accordingly. 

There is an even more compelling reason for pur- 
chasers of industrial equipment to do everything pos- 
sible to regularize their demands. Some concerns 
unquestionably will find themselves in a postwar posi- 
tion where speedy delivery of needed equipment, even 
though it involves the payment of premium prices, will 
seem to be justified. But there is no system of accounting 
that can show it to be a profitable transaction to pro- 
mote an equipment industry boom that runs a brief 
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course only to collapse when the backlog of deferred 
maintenance and development has been satisfied. That, 
historically, has been the trigger which trips the door 
to the depression phase of the business cycle. No imme. 
diate advantage can compensate for the contagious 
paralysis that infects all business enterprise when 
major layoffs occur in any major segment. No pre- 
cautionary measures, self-imposed by business, can be 
regarded as unduly severe if they can prevent this 
devastating blight. 

2. Financial agencies can and should play a respon- 
sible role in regularizing equipment demand. Funds 
for the purchase of producers’ equipment should be 
offered boldly and at low interest during depression 
periods, and should progressively tighten as a boom 
market bids up the price of purchase and installation. 
Banks and financial houses have excellent facilities for 
gathering and interpreting market and general eco- 
nomic information. It is good business for them, and 
for the national economy, to exercise their accepted 
discretions in a manner that will help to promote 
economic stability. 

3. There now is almost universal recognition of the 
need for a thorough-going revision of our corporate tax 
structure to the end that effective incentives may be 
offered for private capital investment. The possibility 
of including provisions which would offer special tax 
concessions to equipment investments made in depres- 
sion periods is worthy of intensive exploration. 


* * ¥ 


The fundamental problem here is educational. If 
all business enterprises in a position to do so were 
to regularize their equipment expenditures, it would 
have a tremendously beneficial effect. True, it would 
accomplish no miracles. For many concerns it is not 
feasible to schedule equipment buying over a long 
period. Even those who do schedule it are likely in 
practice to attain only a relative stability. It must be 
acknowledged, moreover, that few programs could 
withstand indefinitely a very deep and prolonged 
depression such as we had in the thirties. Never- 
theless the adoption of stabilization policies where 
feasible would make a signal contribution both to 
the restraint of booms and to the mitigation of de- 
pressions. Here is something industry can do for 
itself. 

It is easy to disparage such remedies for economic 
instability as are here proposed on the ground that 
they are partial only. However, joined with others 
also partial, they can achieve in combination a solid 
progress toward the goal of sustained high level em- 
ployment—progress that is unattainable through eco- 
nomic cure-alls. The road suggested is a slow road, 
and difficult, but it leads upward, 
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Noruinc has more clearly been demonstrated 
by this war than the fact that our greatness stems 
from our ability to do the impossible in produc- 
tion. This ability has been attributed to many 
things, all of which had their place, but the one 
that stands out is the quantity and quality of 
power back of each worker. 

That’s why we were able to turn out such a 
tremendous amount of aluminum that made our 
airplane output possible. That’s why we were 
able to produce such a large tonnage of ships 
and to supply our allies with tanks and guns and 
most everything else. Electric power is the 
backbone of our national defense. 

Largely for the same reasons electric power 
is the foundation of American economy. Our 
advanced scale of living more than anything else 
is due to our ability to pay labor more while 
producing goods for less money. If it were not 
for the power behind the worker this would not 
have been possible. 

Since our national defense and our national 
economy have their roots in an adequate supply 
of electric power, it becomes apparent that the 
electrical industry has a real responsibility far 
beyond the service of customers. Against the 
time when war shall again arise, we must be 
prepared—prepared to do an even greater job 
than has been done during the past four years. 

The power that we have is enough for today, 
but not for tomorrow. Where formerly the race 
was in armament and large navies kept nations 
poor, we would not-be surprised if tomorrow the 
race were to be in power. America is in the 
lead. Will it stay there? 

While there is always the possibility that 
power for national defense may to some degree 
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Power for National Defense 











be built by the government directly for that pur- 
pose, in general it should be provided by the 
ever-expanding demand for electric service cre- 
ated by the power industry. Here we have per- 
haps the most important reason why the expan- 
sion in power facilities, and therefore use, cannot 
be at any comfortable pace but must always be 
pressing forward. 

Fortunately, there are economic forces at work 
which should assist the promotional efforts of 
the industry. The pre-war scale of living must 
not only be maintained but even improved so 
that in spite of increased costs ways must be 
found to get goods to consumers at relatively low 
prices. Ours must be an economy of plenty 
geared not only to the domestic market but to 
the foreign market as well. Our labor, more so 
than at any other time in our existence, will be 
competitive with that of the world, for domestic 
consumption cannot always be equal to our 
capacity to produce at full employment. 

American labor will enjoy higher and higher 
wages only as they are earned through more efh- 
cient production. Power, therefore, is needed 
in greater amounts and in many ways not now 
known. Power engineers will need to test every 
industrial process for its electrification possi- 
bilities. 

America will not maintain its position as the 
land of opportunity nor have the same strong 
national defense if it permits any other nation to 
outdistance it in the use of electric power. It isa 
great responsibility, as well as a great oppor- 
tunity, that the electrical industry has and since 
there never has been a time when the industry 
ever shirked its obligations to the nation it can 
be expected to fulfill this one. 










Thyratron Rectifier Controls 
Steam Turbine Governor 


Grid-controlled thyratron rectifier controls turbine governor motor in 


accordance with load indications from system frequency and tie-line 


load recorder—lInstallation an outgrowth of severe demands on gov- 


ernor motor control relays, which it replaced 


]. H. SCHROEDER," Commonwealth Edison Co., Chicago, Ill. 


ST 


REPLACING CONTACTORS for the 
purpose, a grid-controlled thyratron 
rectifier was installed last year to con- 
trol governor motor operation on a 
35,000-kva. turbo-generator at Calu- 
met station of Commonwealth Edison 
Co., in Chicago. The rectifier, under 
grid control, is used to raise and lower 
load on this turbine automatically in 
accordance with indications of a sys- 
tem frequency and tie line load con- 
troller. 

Raise and lower indications sent out 
by the controller are impulses of di- 
rect current occurring at two-second 
intervals. Flow of impulse current in 
one direction is indicative of a de- 
mand for increased output, in opposite 
direction for decreased output. 


* Engineer, Station Design Section, Engi- 
neering Department, 


RECTIFIED O.C.FOR GRID CONTROL 
———?—_a-—— 


——~\ 


CONTACTS IN | & 
POLARIZED — ' 


WAPULSES FROM 


RAISE AND LOWER 
SYSTEM CONTROLLER 


Originally raise and lower impulses 
from the controller were intercepted 
at the station by a telephone-type po- 
larized relay which in turn actuated 
two heavy-duty auxiliary relays con- 
trolling the circuits energizing the 
governor motor. This motor is a 4-hp. 
250-volt, d.c. double-wound series- 
type machine. One series coil is ener- 
gized for the raising action and the 
other for the lowering or reverse ac- 
tion. 


Relay Duty Severe 


Resort to the thyratron rectifier was 
an outgrowth of severe service de- 
mands imposed on auxiliary relays 
controlling the governor motor. The 
original installation was in operation 
only a short time when it was percept- 
ible that service demands on the auxil- 


{ CONTACTS IN 
~{ MANUALLY CONTROLLED 
\ GOVERNOR SWITCH 


SCHEMATIC DIAGRAM of thyratron controller for governor motor 
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iary relays were quite severe. Fre- 
quency of operation was high and 
duration of closing was so short that’ 
the relays were practically breaking 
motor starting current. Voltage in- 
duced in the circuit due to breakdown 
of the motor field was excessive for 
the physical spacing of the relay con- 
tacts. It was apparent that frequency 
of operation predicated a light relay 
but that interrupted duty required a 
contactor. 

Original were 
placed with contactors but it was 
decided, at the same time, that the 
particular requirements for this serv- 
ice would be best satisfied by a grid- 
controlled thyratron rectifier. 


relays soon re 


Service Requirements 


Decision to use a thyratron con- 
troller for the governor motor circuit 
was based on a complete analysis of 
the requirements which are as fol- 
lows: 

Load—A }-hp., d.c. 
two series fields. 

V oltage—Normally 250 volts, po- 
tential across the contacts rose to 
about 750 volts on interruption. 

Current—Initially 2.75 amp. cur- 
rent fell to about 2 amp. at the end of 
the closing cycle. 

Frequency of Operation—Length 
of a complete opening and closing cy- 
cle is two seconds. Number of cycles 
per year is between one and two mil- 
lion. 

Duration of Closing Cycle—The 
automatic load controller is a device 
which originates corrective impulses 
which are proportional in length to 
the amount of system deviation. 


motor with 
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Length of impulses vary from +, to 
i seconds. It is essential that all com- 
ponents of the control system be such 
hat the governor motor circuit be 
yosed for periods equal in length to 
he corrective impulses of the system 
ontroller. 

Maintenance—A circuit controller 
yas required which would be free 
fom adjustments and __ service 
putages. 

Quietness of Operation—Inasmuch 
3) the governor motor controller 
pened and closed every two seconds 
nd had to be located in the control 
wom it should be noiseless in opera- 
tion. 

A thyratron controller was the 
mly feasible device which fulfilled 
il of these requirements. In fact, this 
isatype of duty for which the thyra- 
ton is particularly suited. It must 
le remembered that positive auto- 
matic operation of the governor mo- 
r is a prime essential and that the 
«onomics of the subject is a secon- 
dary consideration, 


Select Positive Thyratron 


An accompanying schematic dia- 
am shows essential features of the 
hyratron controller. A pair of thy- 
ratrons are provided to give full wave 
retification for the “raise” circuit 
{ the motor and another pair for 
he “lower” circuit. A positive type 
if thyratron was selected because it 
vill not fire due to a failure of the 
id potential supply. It will only 
ire if the grid is made positive. Most 
hyratrons are of the negative type 
ind require that the grid be held 
legative to prevent firing. 

To provide the most positive opera- 
tion, selenium rectifiers are used to 
mish d.c. potentials for the grid 
ntrols. A.c. grid control can ordi- 
tarily be used on these tubes but it 
will be noticed that the grids and 
tathodes of both sets of tubes are in- 
lirectly connected together through 
he motor. If one motor circuit is 
tnergized, it will have a transient 
tect on the other cathodes and grids, 
there heing no ground on any of the 
circuits. 

D.c. grid supply made it 
ble to the grids 
nally positive. When raise impulses 
te received by the polarized relay, 
the raise contact will close and change 
the grid potential of the raise tubes 
0 positive. Tubes will fire and oper- 
tle the governor motor in the raising 


pos- 


maintain nor- 
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direction. The same is true when low- 
ering impulses are received. 
Connections from the thyratron 
controller to the governor motor are 
made through contacts in the gover- 
nor control switch. When the switch 
is in neutral or automatic position, 
these contacts are closed. When it is 
necessary to control the unit manu- 
ally, these contacts are broken as the 
switch is turned to the “raise” or 
“lower” position. At the same time 
other contacts in the switch will close 


either the raise or lower circuit of the 
motor on the d.c. supply. In this way 
the operator can immediately disen- 
gage control of the generating unit 
from the automatic control system and 
manually control the unit to suit the 
occasion. 

This thyratron controller 
placed in operation early in 1944 
and has given very satisfactory serv- 
ice. This application has proved to 
be one to which the thyratron tube is 
particularly well adapted. 
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Simple Arithmetic Used in Balancing Load 


N. HENRY, 


Superintendent, 


Transmission and Distribution 


Edison Light & Power Co., York, Pa. 


The old cut-and-try method of bal- 
ancing the load on a 3-phase circuit 
has been superceded in this company 
by one which uses simple arithmetic. 
The new method uses the transformer 
records which makes it relatively 
simple to attain an effective balance 
in a short time. 


List the Transformers 


The first step is to make a list of 
the transformers on the circuit ac- 
cording to the phase connections as 
shown in Table No. 1. The degree of 
unbalance is demonstrated by the con- 
nected load per phase which on AB is 
25 kw., on BC, AC, 
110 kw. 

Second step is to obtain the total 
transformer capacity per phase wire. 
Phase wire A has a connection to all 
transformers in phases AB and AC 
which total (25+110) or 135 kw.; 
phase wire B, phases AB and BC, 
total (25+55) or 80 kw. and phase 
wire C, phases AC and BC, total 
(110++55) or 165 kw. 


55 kw. and on 


Load Transfer 


The total for all three phases is 
(135+80-+165) or 380 kw. The 


average or ideal connected load per 


> 


To obtain 


oak 6 Ye ~ 
phase wire is ~>- or 127. 


« 


this figure approximately 40 kw. must 
be disconnected from phase wire C 
and appronimetay 74 kw. from phase 
wire A and 474 kw. must be added to 
phase wire B. 

Table No. 2 shows the breakdown 
of this operation; table No. 3 lists 
the transformers by their new con- 
nections. 
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Table 1 


Transformer Listed by Phase 
Connection 


Phase AB Phase BC | Phase AC 


Trans. | | Trans. |o: | Trans. 
o ” Ss Ss De cE 
a ize-Kw.| No. ize-Kw.| No. 


897 | 2,458 | 
1,438 | 1,586, | 
3,103 | 3,685 
901 1,581 
1,699 | 15 | 2,009 | 
2,882 3,694 
1,773 | 
2,538 | 
2,416 
2,865 | 
643 | 








Table 2 
Changes of Connections Made 


| 





Phase Wire* 





Total connected load 
Changes made in connections: 
1. Trans. 1586 from C to B leg +10 —10 
2. Trans. 2538 from C to B leg +15 —15 
3. Trans. 1773 from C to B leg +10 —10 
4. Trans. 1581 from A to B leg + 7} 

5. Trans. 2458 from C to B leg +s | —& 


| +47} | —40 


Total Changes 





connected ‘load per 
phase wire 1 127} 125 


Total ¢ 





Table 3 
Final Transformer Connections 
by Phases 


Phase | Trans. Phase 
BC | No. oh AC 
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Mobile Radio Telephony 
“Pays Out’ 


SEVERE TEST of the efficacy of 
mobile radio as an aid in operating 
and service restoration was given by 
the hurricane of September 14-15, 
1944, on the Atlantic seaboard. From 
the experiences of three utilities in this 
region it appears that in general, 
money invested in this type of equip- 
ment greatly reduced the duration of 
service interruptions, contributed to 
good public relations, and minimized 
many. hazards to employees and the 
public. In the following article are 
presented some of the salient points 
of these experiences without identi- 
fication of companies, based on a 
private presentation for the benefit of 
utility executives and distribution 
engineers. 

Company A has operated two-way 
radio telephone equipment since 
the fall of 1940. The division re- 
viewed covers about 140 sq. mi., with 
the farthest point 12 mi. in air line 
distance from the service headquar- 
ters. The radio telephone equipment 
consists of a 25-watt fixed transmitter 
at headquarters, a superintendent’s 
car and three line trucks, each having 
a 15-watt transmitter, besides three 
supervisors’ cars having receivers 
only. All the equipment is AM (am- 
plitude modulation). The transmitter 
power and antenna height are ade- 
quate and understandable conversa- 
tion is had between the service build- 
ing and a mobile unit anywhere in the 
division. There are 190 street mi. of 
underground and 350 mi. of overhead 
construction serving 51,000 domestic 
customers, 8,400 having electric 
ranges and there are 8,000 power and 
commercial customers. Under favor- 
able conditions the equipment has a 
range in excess of the divisional needs, 
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Communication for directing operations of line crews from centrq] 


points proves reliable and speedy in both normal and emergency 


periods—Interchanges between office and field help public relation; 


and in an ice storm two years ago, 
when the superintendent was direct- 
ing work 28 mi. away in another divi- 
sion without telephone facilities, ma- 
terial was obtained via radio through 
headquarters and another operating 
center with a saving of 24 hours over 
the time required to drive to a point 
where telephones were in order. 

In this company the original in- 
vestment in mobile radio telephony 
was justified by the elimination of a 
standby trouble crew during working 
hours. At the time of purchase another 
field crew was indicated as necessary 
and the choice was between buying 
and equipping a truck or installing 
the mobile radio and using the 
standby trouble crew. While no dol- 
lar value was placed on the improved 
emergency coverage, it was estimated 
that the savings would cover first cost 
in less than five years. 


MOBILE RADIO on distribution truck 
in field emergency use 


In the hurricane the number of 
emergency two-way conversations in 
24 hours increased from an average 
of 1.5 to 80, and included direction of 
crews to clear up hazards, reporting 
sectionalizing completed, and calls for 
material. Long branch lines have been 
patrolled by the superintendent’s car. 
In one war plant making plastics, and 
where all three feeders were out, util- 
ity headquarters contacted a line crew 
by radio and found 10 wires down in 
six places. The material was sent out 
from the service building and a super. 
visor who had picked up the call on 
the receiver in his car went to the jo) 
bringing two linemen from another 
crew. 


Satisfied with FM 


Effect on the public has been no- 
tably good. The men are proud of 
the radio equipment and take every 
opportunity to tell people that they 
were contacted by this method. Con 
pany A feels that it would now be lost 
without mobile radio telephone facili 
ties as an aid in accelerating service 
restoration and as a necessary tool 
for economical operation. 

Company B installed FM (fre 
quency modulation) radio telephone 
equipment on five distribution trouble 
ears in 1942, The main unit is it 
stalled at an important substation, 
rated at 250 watts, 31,460 ke., with an 
auxiliary station connected by the 


— co 


a ee ee le 


ground cable to distribution heat 


quarters 2 mi. away. A steel mas 
without guys, 141 ft. high outside the 
substation is used for an antenna 
An emergency battery power supply 
is provided for the main unit. The 
mobile units are of 25-watt capacity 
each. 
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A monthly inspection of all equip- 
ment is made by a second-class li- 
ensed operator, and about 40 other 
men hold a fourth-class restricted 
radio telephone license to allow them 
to talk over this system. The limit of 
yood two-way operation on this sys- 
im is about 20 mi., with a few dead 
spots in one area. These dead spots 
san be overcome by asking the mobile 
nit to move to a new location, not 
over ¢ mi., to get clear. In two years 
of service with this outfit, the com- 
pany finds that it works very satisfac- 
torily under all conditions of weather, 
vith a minimum of trouble. ; 

Company C made trial demonstra- 
tion of radio communication in 1936, 
wing amateur equipment, which 
definitely indicated the possibility of 
radio and led to a formal request in 
1937 for a trial installation. Pending 
the installation of the company’s own 
equipment, there were several urgent 
cases in which trouble men were con- 
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hea tacted by police radio. The company’s 
es first equipment went into service in 
. at) got with a 25-watt transmitter at a 
sa central point and one 15-watt mobile 
wn in out in a trouble car operating in an 
ee outlying district. Good coverage was 
a obtained within a 3-mi. radius and 
1] ony Potty coverage up to 6 mi., except 
oie during thunderstorms. About 18 
other f “Ubles per month were handled with 
this first car, the results being good 
enough to. convince the company of 
the desirability of completing system 
1 no oVerage, with a conversion to FM 
id off @ Minimize interference difficulties. 
sane In the Fall of 1942, 21 cars were 
they @ “Tipped for complete system cover- 
Com: iy “8° 
Two Fixed Pickup Receivers 
es Each car unit is designed for two- 
tool @ “4Y service, using 35-watt transmit- 
ters. To obviate some difficulty due 
(fre 0 distant mobile units (in ranges of 
hone @ 2 to 20 mi. from the center of the 
uble  ‘¥Sstem and in certain localities) being 
; in @ “able to transmit to the main sta- 
tion, @ 0n, the company installed two fixed 
han Pickup receivers on carrying poles at 
the fg 2bout 300-ft. elevation at two different 
ead: Points on the system. From the pickup 
mast § “tations, voice is brought in via leased 
» the @ ‘lephone lines and matched with the 
nna. § ‘dio output at the loudspeaker. An 
pply § *ttomatic throwover switch is pro- 





vided at the main station in case the 
normal supply is interrupted. If both 
services fail, power may be obtained 
from a motor-generator set energized 
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INSTALLATION of radio receiving and 
transmitting at distribution headquarters 


from a local storage battery. 

There are two dispatching positions 
normally covered. Each uses a con- 
ventional telephone handset in connec- 
tion with a cord and plug type tele- 
phone turret. Calls are answered or 
made by plugging the cord into a 
jack. By means of a two-position key 
on the turret, the same handset may be 
connected into the radio circuit and 
transmission may be made after de- 
pressing the “push to talk” button 
built into the handset. A loudspeaker 
is located centrally between the 
despatchers with a volume control 
switch to permit cutting the speaker 
out, thus using the handset entirely 
if so desired. 

Equipment is also provided to im- 
press a 1,000-cycle “tone” in certain 
instances when it is known that trou- 
blemen may be a short distance from 
their cars and might not hear voice 
transmission. 

All employees using radio have Re- 
stricted Radio Telephone Operator 





permits. Testing is permitted not to 
exceed two minutes in each hour and 
all mobile units are tested once every 
24 hours. Communications are kept 
brief and are confined to necessary in- 
formation for operating work. De- 
tailed reports on trouble are handled 
by telephone after emergencies are 
cleared up. Coding of messages is 
not done up to the present time. 


Assignment Time Cut 64.5 Percent 


During the 22-month period since 
full system coverage was completed, 
approximately 1,800 emergency jobs 
have been handled by radio. This is 
about 20 percent of the total troubles 
handled by the despatchers. The 
monthly average was 81 jobs varying 
between a minimum of 53 (April, 
1944) and a maximum of 147 (July, 
1943). Each trouble handled required 
an average of 2.5 transactions per 
trouble (exclusive of one case). The 
average time to assign these 1,800 
jobs by radio was 5.1 min. compared 
with 14.3 min. average to assign ap- 
proximately 1,400 emergency jobs by 
telephone during 4 months in 1934. 

During the recent hurricane for the 
28-hour period beginning at 8 p.m., 
September 14 and terminating at mid- 
night the following day approxi- 
mately 550 transactions were handled 
by radio, an average of 20 per hour. 
Several peaks of 30 transactions per 
hour occurred during this period 
which is very close to the limit of a 
single channel. 

In various cases troublemen finding 
a hazardous condition in the field 
can order circuits made dead without 
leaving the scene of trouble. As a 
result of the hurricane experience the 
company has requested the installa- 
tion of a recorder which will eliminate 
the necessity of keeping a log record 
during extreme emergencies. 





Emergency Transactions Handled by Mobile Radio in 28-Hours 





Type of Work Handled 


Operating work on primary distribution circuits, such as: switching 


to restore essential services to hospitals, telephone exchanges, railroad 


etc. There were also several 


cases in which field men ordered circuits out of service due to 





Reports of wires down including primaries, series street lighting and 


Mobile units used to contact line trucks not equipped with radio for 
Operating work on series street lighting circuits, mainly ordering 


| Group reports of service outages indicating possibility of wires down. 


Trans- | Approx. % 
actions | of total 
signal services, water departments, 
emergencies. 
116 21 
secondaries. 
60 11 
urgent assignments. 
42 7.5 Reports of wires burning. not down. 
38 | 7 
circuits out of service due to hazardous conditions. 
24 4.5 | Electrical equipment flooded in buildings. 
23 | 4.5 
14 2. 


5 | Reports of poles down or in dangerous condition. 











Air-Break Switches 
Bypassed for Attention 


Assembly modified to accommodate tubed jumpers permitting com. 
plete isolation of 12-kv. air-break switches by means of hot-line tool; 


and technique—Adaptable to 22-kv. and perhaps to 66-kv. switche; 


A. H. DRUMMOND,’ Pennsylvania Power & Light Co., Allentown, Pa. 


DOING NECESSARY MAINTE- 
NANCE, including periodic inspec- 
tions, on 12-kv. air-break switches and 
at the same time keeping prearranged 
interruptions to a reasonable mini- 
mum has always been a serious prob- 
lem. Realizing the need of a method 
for maintaining air-break switches 
without interruption to service, a 
fairly simple means has been devel- 
oped to bypass the switch with stand- 
ard hot-line tools. 

The procedure finally adopted in- 
volved a slight change in the initial 
installation design - for air-break 
switches and since this change was of 
a permanent nature, it was, in the 


* Senior Distribution Engineer. 


2-/4" ext links with hardware 
fo suit insulotor. 
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2" Micarta or fibre tube 
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earlier trial installations, generally 
made at the time of replacing older 
types of switches for which replace- 
ment parts could no longer be ob- 
tained. 

The first step is to move the dead- 
end assembly laterally and away from 
the switch by inserting two standard 
14-in. extension links the ° 
steel mounting and dead-end (Fig. 1). 
An additional pin type insulator is in- 
stalled on the steel base of the switch 
to support the long connecting jumper 
as well as to provide the necessary 
clearance from grounded parts (Fig. 
2). The line end of the jumper is 
provided with a hot-line connector 
which is attached to a copper stirrup 
on the dead-end clamp. This stirrup 


between 


figid clevis dead end 
Fargo type CL27 or 
Reliable type LD 


Connector 


Hot line or 
ground clamps 


A 
(See Fig 4) 


'Y§000 V RC WP braid 
flexible cable 


FIG. 1—Side view of 12-kv. air-break switch modified for hot-line maintenance by 
bypassing; each flexible jumper has hot-line connectors at ends to attach to stirrup 


72 


pals 21, 


Hot line or ground clamps 


6*+| +124 


FIG. 2—End view shows bypassing: 
jumper arm and supplementary stirrups 


(Fig. 2 and 3) serves two. purposes. 
In the first place, possible damage to 
a stranded line conductor, due to 
abrasion from periodically attaching 
and removing the 
eliminated and in the second place, 
the attachment and removal of the 
connector with a_ hot-line stick 1 
greatly facilitated. The stirrup } 
made wide enough to permit the at 
tachment of a second hot-line cot 
described below in com 
nection with the bypass cables. The 
end of the line conductor is attached 
to the side of the stirrup by means of 
a solderless connector. 


connector, 18 


nector as 


Jumpers 


Bypassing equipment (Fig. | and 
4) is made of three lengths o! flexible 
cable insulated for 15 ky. with a hot 
line connector on each end. This cable 
is supported by passing it through 
6-ft. length of 2-in. Micarta or fiber 
conduit attached to an 8-ft. crossar™. 
Each pole that carries an_air-break 
switch has two holes bored through 
it for the through-bolts by means 
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Locknut--- 


Bolt bxF" 


L reversed 


Bolt ¥'x4" 


Hot line or ground 
clamps 





FIG. 3—Details of (a) grounding stud and (b) stirrup to which hot-line connector is 
attached; latter eliminates possible damage to stranded conductor 


which the crossarm assembly is at- 
tached to the pole. 

Procedure to be followed in by- 
passing an air-break switch is made 
up of three simple operations: 

|. Install crossarm assembly on the 
pole by means of two through-bolts 
and attach bypass cables to the stir- 
rups with the hot-line connectors. 

2. Open air-break switch. 

3. Disconnect the switch jumpers 
and ground the switch by attaching 
hot-line connector, on the jumper to 
grounding stud shown in Fig. 3. 

The final step of grounding the 
switch after it has been bypassed is 
seen in Fig. 5. In this particular case. 
the bolt (which is longer than would 
normally be required) connecting the 
two extension links together, is used 
for the grounding stud since the 
switch is mounted on wood timbers 
instead of the steel base shown in 
Fig. 1 and 2. 

\s soon as the switch has been com- 
pletely bypassed and grounded it can 
be seen that ample clearances from 
the energized conductors have been 


‘Piece of angle iron 
or x-arm saddle 


FIG. 4—Supplementary crossarm car- 
ries 2-in Micarta or fiber tubes shreath- 
ing the bypass jumpers 
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Up to the present time this pro- 
cedure for bypassing  air-break 
switches has only been applied to the 
maintenance of 12-ky. switches but 
plans are now under way to also 
equip 22-kv. switches for hot-line 
maintenance. In addition, considera- 
tion is being given to the use of 
similar measures for 66-kv. switches. 
Operating experience on the present 
design for 12-kv. switches has been 
very satisfactory to date although it 
is to be expected that further experi- 
ence may show the need or desirabil- 
ity for slight modifications. 

An interesting side light arising 
from the hot-line maintenance of air- 
break switches, is the obvious trend 
away from the design of hot-line tools 
to fit the line. A hot-line tool can be 
designed to accomplish almost any 
desired result but a point is eventualiy 
reached where the cost of such a tool 
is too high or its use too restricted 
to justify its existence. The natural 
result is then to redesign the line or 
other equipment to fit the tool or in 
other words to enlarge the useful 
range of the standard hot-line tools 
already in everyday use. 


4" pipe distance piece 


Sides of deadend 


provided to permit any inspection, 
maintenance or repair work to be 
carried out with perfect safety to the 
linemen. Another important feature is 
that the only hot-line work necessary 
is of a very simple nature which does 
not require skilled workers especially 
trained in the use of hot-line tools. 
In the case of air-break switches 
installed in loop lines, the same pro- ‘. 


Utilities in Pre-War Shape 
by End of ‘46, Russian Aim 


Restoration of the electric power 
systems in Russian territory once oc- 
cupied by the Germans in their pre- 
war capacity by the end of 1946 
has been planned by the Soviet gov- 
ernment. 

Plans are being aided by the fact 

+ that in the early days of the war the 
Russians were successful in evacuat- 
ing a considerable amount of equip- 
ment to the interior where it was prt 
into operation. Nor did the Russians 
wait for the end of the war to begin 
reconstruction. To date 29 central 
stations have been put back into oper- 
ation and more than 6.000 km. of 
transmission lines rebuilt. Plants in 
the interior cooperated by sending re- 
serve equipment. 

In reconditioning plants, engineers 
were forced to overcome many diffi- 
culties; one of these was that in the 
majority of the boilers the drums had 
been blown out. There was no way 
of acquiring new ones; so engineers 
decided to weld them. This involved 
a certain risk, but over 90 boilers 
have already been welded and put 
back into operation. 





FIG. 5—After the bypass cables have 


been attached the 12-kv. air-break 
switch is grounded on both sides and 


ready for maintenance work 


cedure as outlined in previous para- 
graphs can be followed with the excep- 
tion that the bypassing of the switch 
is not necessary, providing there is no 
break in the loop. 
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A CAREFULLY worked out pro- 
cedure for phase identification on an 
eastern central station system fixes 
responsibility for each step taken and 
specifies methods to be employed. 
Phase wires of ali buses and circuits 
are designated A, B and C, beginning 
with the 13.2-kv. bus at the generating 
plant in one city and in an outlying 
division at a 66-kv. transmission sys- 
tem which connects with the local fa- 
cilities at that point. From these start- 
ing points the phase identification 
work follows through to the end of 
2.3-kv. circuits including single-phase 
branches and through to the ends of 
all three-phase circuits regardless of 
the voltage. Labeling the phase wires 
follows the company’s regular speci- 
fied methods. 

When substations or large trans- 
former banks are installed, the elec- 
trical construction foreman or general 
foreman outside the main center 
is made responsible for assigning 
the proper phase designations on the 
secondary side. Where small exten- 
sions are made to the cable system at 
2.3-kv. or less, the phase wires are 
checked from manhole to manhole by 
cable splicers with battery and re- 
ceiver in the usual way before they 
are spliced or made alive. This is or- 
dinarily considered sufficient iden- 
tification. If changes of considerable 
magnitude are made to the cable sys- 
tem at 2.3-kv. or less, the usual checks 
are made by cable splicers, and after 
the work is completed, the main- 
tenance engineer or the assistant su- 
perintendent of distribution outside 
makes such tests as he considers nec- 
essary by Lundin set or by the so- 
called regulator method to determine 
if the phase identification has been 
properly carried out. 

If splicing is required on 13.2-kv. 
cables, the general line foreman is re- 
quired to notify the assistant superin- 
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Phase Identification Test Procedure 


of distribution circuits from supply bus outward—Use of fault locater 
set and regulator methods specified for the test 


Station 3) 


Regulator Regulator 





USE OF REGULATOR test method for 
phase determination on a three-phase 
circuit between station and field 


tendent of distribution, who assigns a 
circuit tester to make the requisite 
phase identification. Cable splicers are 
required to report any contradictory 
phase markings which they may dis- 
cover to the general line foreman, 
who, on receipt of such a report, noti- 
fies the maintenance engineer or the 
assistant superintendent of distribu- 
tion outside, who then makes such 
tests as may be required to straighten 
out the trouble. Only splicers are 
permitted to place and remove cable 
tags. 

The Lundin fault locater is used in 
all cases where it is necessary to 
identify phase wires of a live circuit 
between a point on the circuit and the 
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Responsibilities and procedure defined to insure accurate checking 





substation or generating plant bus. 
The usual method is to operate the 
set interrupter from a_ transformer 
connected between two of the phase 
wires of the circuit, 115 volts being 
supplied to both the motor and inter- 
rupter terminals on the interrupter 
casing. With the interrupter in opera- 
tion the Lundin signal current can be 
picked up on the phase wires to which 
the transformer is connected at any 
place between the test point and the 
substation bus. At every set-up of the 
interrupter the phase designation of 
the wires to which it is connected is 
checked by listening at the substation 
bus or other point where the phase 
designation is accurately known be- 
fore attempting to identify the phases 
at intermediate points. A _ special 
potential transformer furnished for 
the purpose is ordinarily used to 
supply the 115 volts because in this 
way a better signal is obtained, and 
there is less likelihood of interference 
with communication facilities. How- 
ever, in places where it is incon- 
venient to connect this transformer, 
the interrupter may be connected to 
the secondary of a regularly installed 
distribution transformer. In this way 
it is possible to identify each of the 
three phase wires by connecting the 
transformer across two phases in turn, 
ie., first across AB, then across BC. 


Regulators in Phase Tests 


The regulator method may be used 
to identify each of the phase wires of 
a live regulator circuit at any one 
point where all three phase wires are 
available, or to determine to which 
two phase wires a single-phase branch 
is connected. This method is not per- 
missible at times when customers on 
the circuit who are voltage sensitive 
will be disturbed. 

The method of making this test on 
a three-phase circuit is illustrated. 
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At least two potential transformers 
and two indicating voltmeters are re- 
yired. Three voltmeters are shown 
in the illustration to facilitate descrip- 
ion of the method, but in practice 
my one of the three may be omitted. 
Regularly installed potential trans- 
formers may be used where the in- 
jividual primary and secondary leads 
ian be positively identified. In gen- 
wal it is preferable to use a pair of 
potential transformers which are spe- 
ally mounted in a box for the pur- 
pse. On single-phase branches the 
voltmeter may be connected to the 
gcondary of an ordinary distribution 
transformer if ioad conditions on the 
secondary system are such as to give 
rasonably steady voltage conditions. 
Iwo test men are required, one in the 
ied and one in the station. 

















Regulator Test in Station 






At a given time the station man 
wens the control circuit on the BC 
rgulator to prevent it from moving 
ad operates the AB regulator to raise 
the voltage 5 percent. This is repeated 
soon as the regulator automatically 
turns to the normal position. At 
the same time the field man observes 
the voltmeters. Voltmeter No. 1 on 
4B will show a raise of 5 percent; 
wtmeter No. 3 on AC will show a 
mise of 2.5 percent; and voltmeter 
\o. 2 on BC will show no change 
shen the AB regulator is moved. The 
tst is then repeated with the other 
regulator, the station man keeping the 
\B regulator stationary and operat- 
ng the BC regulator to raise the volt- 
we 5 percent. This test is not re- 
eated. The No. 2 voltmeter on BC will 
len show a 5 percent raise; the No. 3 
ltmeter on AC a 2.5 percent raise; 
ind the No. 1 voltmeter on AB no volt- 
ge raise when the BC regulator is 
noved. From these data, by process of 
limination, the three phase wires A, 
Band C may be positively identified. 
h this procedure one regulator is 
moved once and the other regulator 
moved twice. 





















Checking Single-Phase Taps 







The method of determining to 
which two phase wires a single-phase 
bad is connected is substantially the 
‘me as the foregoing except that only 
we potential transformer and volt- 
Neter are used. Both regulators are 
manipulated as described above. If 
lhe phase wires are AB, there will be 
‘raise of 5 percent twice when the 
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AB regulator is moved and no change 
when the BC regulator is moved. ‘If 
the phase wires are BC, there will be 
a raise of 5 percent once when the BC 
regulator is moved and no change 
when the AB regulator is moved. I[f 
the phase wires are AC there will be 
a raise of 2.5 percent twice when the 
Aw regulator is moved and a raise of 
2.5 percent once when the BC regu- 
lator is moved. 

In using the regulator method great 
care is necessary to determine accu- 
rately the phase wires to which the 


regulators are connected. This is done | 


Network transformers 





C fo ground —100% = 
B*- * —- 5§-1307 
A» — 5-130% 







METHOD OF IDENTIFYING phase wires 
on a 13.2-kv. network feeder cable 


by tracing the connections whenever 
possible. It is also most essential that 
the field man be absolutely certain 
at what time and in what order the 
station man is to manipulate the regu- 
lators. This means watches set alike. 
When graphic voltmeters are installed 
to check 2.3-kv. circuit regulation, the 
phase designation may be checked at 
the same time by manipulating the 
regulators as previously described 
and noting the results on the graphic 
charts. An interval of at least 2 min. 
is allowed to elapse between regulator 
movements so that the chart may 
move enough to definitely separate 


the marks made on it when the voltage 
is raised. 


Testing Dead Cables 


Phase wires of dead cables with no 
transformers connected across phases 
may be identified by grounding the 
phase wire in doubt and testing it 
from the station where the phase 
designation is known by one of sev- 
eral methods. The more common 
methods, given in order of preference, 
are: battery and telephone receiver; 
Megger; and 110 volts (one side 
grounded) with test lamp. In such 
operation each phase wire is identi- 
fied separately, and then one is iden- 
tified “wild’’, i.e., the field man hav- 
ing marked the phase wires as they 
were identified, grounds one of them, 
and the station man correctly deter- 
mines which one is grounded. When 
splicing is done on 13.2-kv. cables a 
phase identification test is made from 
end to end after the conductors have 
been soldered. 


Network Feeders 


The method of identifying phase 
wires on 13.2-kv. network feeder 
cables is also shown. Here it is 
unnecessary to remove any trans- 
former connections, and care is taken 
not to do this. Transformers having 
3-point switches may have the 
switches left in the open position if 
this has already been done, although 
it is not essential. All groundings 
switches are moved from the ground 
position before the test begins. When 
it is necessary to reach the 13.2-kv. 
conductors in 2 network transformer, 
it is done through the top of the 
grounding switch box if possible; if 
not the transformer hand hole cover 
may be removed and the connection 
made at the terminal board. 

This test #s always made by using 
110 volts and a 150-volt voltmeter. 
The use of a test lamp is undesir- 
able. The voltage to ground from 
each of the three conductors is meas- 
ured on each test. The voltage to 
ground from the phase wire which is 
energized will approximate that of the 
source of suppiy, while that from the 
other two phase wires to ground will 
be from 5 percent to 130 percent of 
that of the source of supply. Before 
this test is started, the cable is 
properly removed from service and 
all network protectors on the sec- 
ondary side of the transformers 
opened. 



















D.L. BEEMAN,” General Electric Co., Schenectady, N. Y. 
cosine ggeeeitaente imeem hence aaa aerate ena tnaaieeapmantmatsaraaeeit 


WHICH IS the more economical basic 
distribution voltage fer a new, me- 
dium-size industrial plant, or an exist- 
ing plant being reconverted, modern- 
ized, or expanded: 2,400 or 4,160 
volts? 

Many operators will say 2,400 
volts, and for an apparently logical 
reason. A sizable percentage of the 
total electric power in many industrial 
plants is consumed by motors rang- 
ing from 40 to 500 hp. Since motors 
in that range can be connected di- 
rectly to 2,400-volt circuits, it is com- 
monly believed that the lowest-cost 
electric system— including power gen- 
eration, distribution, and motors and 
control—can be obtained by distrib- 
uting purchased or generated power 
at 2,400 volts. A review of the fac- 
tors which influence system cost in- 
dicates that such is not the case. 


Advantages of 4,160 Volts 


Studies of specified systems show 
that, so far as over-all electrical sys- 
tem costs are concerned, it is nearly 
always less expensive, to use 4,160 
volts primary or generation voltage 
rather than 2,400 volts, and to operate 
most motors of 200 hp. and less on 
460 or 575-volt circuits. This con- 
clusion is based on the data shown in 
Fig. 1. The derivation of these curves 
is explained in detail later in this ar- 
ticle. 

The 4,160-volt system offers many 
important advantages other than 
lower cost. Short-circuit current bot- 
tlenecks are not reached as readily as 
higher system short-circuit kva. can 


* Engineer, Industrial Engineering Division, 
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Industrial Plant Systems 
Preferably 4,160 Volts 


For medium-size industrial plants it is more economical to choose 
4,160 than 2,400 volts even where percentage of motors above 200 hp, 
is as high as 50 to 60 percent of total plant load—Regardless of 


‘primary voltages smaller motors should be on 600 volts or less 


be tolerated in 4,160-volt systems, 
compared with the 2,400-volt systems, 
before it is necessary to introduce re- 
actors or to resort to special combina- 
tions to reduce short-circuit. currents. 
In general, fewer primary feeder posi- 
tions and iess cable are required for 
the 4,160-volt distribution 
compared with one using 2,400 volts. 
This reduces the space required for 
housing the switchgear, and also the 
space required for conduits for the 
primary cable. 
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FIG. 1—Dollars per motor horsepower, 
cost of motors and contro! for 440, 
2,300 and 4,000 volts, with and with- 
out system costs 


From tlfe standpoint of safety, it is 
generally concluded that there is sub- 
stantially no difference between the 
commonly used 2,400-volt delta sys- 
tem, which normally is not grounded, 
and the 4,160-volt system with the 
neutral grounded according to mod- 
ern recommended practice. 

To select the most desirable pri- 
mary or generation voltage would ne- 
cessitate comparing all voltages below 
15 kv. This would be rather involved 
and is beyond the scope of this article. 
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The main consideration in many me- 
dium-size industrial plants is whether 
to use a 2,400-or a 4,160-volt primary 
power system. The remainder of this 
discussion is limited to an economic 
comparison of these two voltages. 

In some areas 4,800 volts is the 
standard primary voltage. The basic 
factors presented here are not sub 
stantially altered whether the voltage 
is 4,160 or 4,800 volts. Since 4,16 
volts is far more common than 4,800 
volts, the former will be used as a 
basis of comparison. 

In studying the economics of this 
problem, certain basic equipment and 
elements considered. 


















system were 


These are discussed in the following 





paragraphs, with an inclusion to show 
the effect of other types of motors and 
motor starters than those mentioned 





later. 





Motors and Motor Starters 





Standard squirrel-cage induction 
motors are by far the most common. 
Therefore, to make this study as rep 
resentative as possible, these motols 
have been considered as a basis of 
comparison. The curves in Fig. 1 att 
plotted for 1,800-rpm. motors. 
There has been a tendency totally 
to disregard short-circuit current i 
terrupting duty imposed on molot 
starters for short circuits which maj 
occur on the load side of the moto! 
starter. Adequate interrupting cap# 
ity is desirable in the motor starle™ 
to safety and quickly open these shot 
circuit currents. When a fault occu 
on the load side of the motor stare! 


and the latter does not have adequalé 
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interrupting capacity, it may fail and 
endanger nearby personnel and prop- 
erty. lt may also cause the feeder cir- 
cuit breaker to be tripped out, thus 
dropping service over a large area of 
the plant and, as a consequence, sub- 
stantially affecting production. From 
this it can be seen that it is equally as 
important to select motor starters with 
adequate short-circuit interrupting 
rating as it is to select feeder circuit 
breakers with adequate interrupting 


440-vo/t morors 


40 hp.and larger 
? g g m 


<= = << 2300 or 4000- 
volt motors 
40 hp.and larger 


Cr 7008 
“starters 


Bus 


Cr ZOO08 
starters 


substation (B)* 


2400 or 4160 volts Gus 


FIG. 2—Schematic arrangement of 
motors of 40-hp. and larger. A. For 
440-volt service from unit substation. 
B. For operation at primary voltage 


rating. Therefore, only modern com- 
bination motor starters, such as illus- 
trated in Fig. A and B, are considered 
in this basic comparison. 


System Factors 


To use 440 or 550-volt motors in a 
plant in which the primary or genera- 
tion voltage is higher than 600 volts 
requires a transformation to less than 
600 volts for these motors. There- 
fore, when comparing 440-volt motors 
to motors operating directly at. pri- 
mary voltage (i.e., 2,400 or 4,160 
volts), the installed price of a step- 
down substation must be included 
with the 440-volt motors and con- 
trol. This substation is included at 
$4.00 per horsepower. This figure is 
based on the installed price of a unit 
substation, consisting of a transformer 
and one secondary breaker. It is as- 
sumed that, due to diversity, one kva. 
of transformer capacity will care for 
13 hp. of motors. Since branch cir- 
cuits to 440-volt motors usually re- 
quire larger cables than do 2,300 or 
4,000-volt motors, 50 cents per horse- 
power was included in Curve A of 
Fig. 1 to cover the cost of the larger 
440-volt cables. The one-line diagram 
of the circuit elements for 440 or 550- 
volt motors, operating from 2,400 or 
4,100-volt primary systems, is shown 
in Fig. 2A. The cost of the low voltage 
motors, control, and the step-down 
unit substation is plotted as a func- 
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tion of motor horsepower rating in 


Curve A, Fig. 1. 


Primary Voltage Motors 


When selecting the primary voltage 
of the power distribution system, it 
is necessary to consider more than just 
the prices of the motors and control 
which operate at primary voltage— 
i.e., at 2,400 or 4,160 volts. The ap- 
proximate prices of high-voltage mo- 
tors and control only are plotted in 
Fig. 1 on Curves B and C. 

The cost of the primary system must 
be considered as well as the cost of 
the motors and control if the lowest 
over-all electrical system cost is to ke 
obtained. In factoring the primary 
system cost, it is assumed that if the 
is distributed at 2,400 volts, 
2.300-volt motors will be used: and if 
the power is distributed at 4,160 volts, 
1,000-volt motors will be used. 

In industrial plants with a total de- 
mand of a few thousand kva., the pri- 
mary power system (.e., the generat- 
ing plant or main step-down substa- 
tion from the utility system) and the 
primary switchgear and cable cost 
about $2.00 more per kva. for 2,400- 
volt primary voltage than for 4,160- 
volt primary voltage. This cost differ- 
ential will increase to about $4.00 or 
$5.00 per kva. for systems about 10,- 
000-kva. and larger. 

Therefore, if a 2.400-volt system is 
arbitrarily chosen in place of a 4,160- 
volt system, the extra cost of the en- 
tire 2,400-volt over the entire 4,160- 
volt distribution system, plus the cost 
of 2,300-volt motors and control, must 
be compared with the cost of 4,000- 
volt motors and control for those mo- 
tors which operate at primary voltage. 

This comparison can be made by 
referring to Curves C and D in Fig. 1. 
These curves show that the 2,300-volt 
motors and control, plus the extra 
cost of the 2,400-volt power system, 
are more expensive than 4,000- volt 
metors and control. For the general 
case, then, Curves C and D, and not 
Curves B and C, should be used when 
selecting the primary system voltage 
for plants where a sizable portion of 
the total connected load consists of 
motors larger than about 200 hp. 


power 


Increment Costs 


The total extra cost of the entire 
2,400-volt power system over a 4,000- 
volt power system has been included 
at $4.00 per horsepower of high-volt- 
age motor, i.e., $4.00 per horsepower 
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was added to Curve B to obtain Curve 
D. This figure ($4.00) is arrived at 
by assuming that complete 2,400-volt 
power systems cost $2.00 more per 
kva.* than 4,160-volt power systems, 
and that an equal kva. capacity of 
power system is required for serving 
motors operating at primary voltage 
and to serve all other load which is 
operated at 600 volts or less. If the 
high voltage motors require only one- 
half the system capacity for supplying 
them, that means that the two kva. of 
more costly 2,400-volt system capacity 
(at $2.00 per kva. extra) is required 
per horsepower of high voltage motor. 
That is the equivalent of $4.00 per 
horsepower of 2,400-volt motors. 

System costs are usually given in 
dollars per kva. but are added in Fig. 
1 as dollars per horsepower, on the 
basis that the kva. and horsepower 
of high-voltage motors are 
about equal. 


Motors Rated 200 Hp. or Less 


ratings 


By referring to the curves in Fig. 1, 
it can be seen that below, about 175 
hp., 440-volt motors enable the least 
investment in the electric equipment, 
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power and 
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FIG. 3—Typical pumping station lay- 
out with concentrated load tending to 
justify 2,400-volt primary 


regardless of the primary system volt- 
age. Hence all motors rated about 200 
hp. or less should be operated on sys- 
tems rated 600 volts or less, regard- 
less of the primary voltage selected. 
A close examination of the detailed 
prices will show that at 200 hp. the 


cost of 440-volt motors and starters 
* This figure has been verified by many system 
studies made during the past few years. It is 


beyond the scope of this article to give the deriva- 
tion of this figure. 
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in step-down substations is about 
equal to the cost of 2,300-volt motors 
and starters. This is the reason for 
placing the arbitrary division at 200 
hp. rather than at 175 hp., as pointed 
out by the curve. These curves repre- 
sent approximate prices and do not 
follow detailed variations. 

Hence there is no justification for 
ever arbitrarily selecting 2,400 volts 
as the primary voltage so far as any 
considerations of motors of 200 hp. 
and below are concerned. 


Greatest Over-All Economy 


Assuming that there will be a trans- 
formation from either 2,400 or 4,160 
volts to supply motors rated 200 hp. 
or less, the choice between these two 
primary voltages is based on primary 
system costs and the cost of motors 
and control for those motors rated 
above 200 hp. As pointed out pre- 
viously, and as shown in Curves D 
and C, Fig. 1, the selection of a 4,160- 
volt system and 4,000-volt motors and 
control (for those motors rated 200 
hp.) enables a less expensive over-all 
installation than the selection of a 
2,400-volt syster: and 2,300-volt mo- 
tors and control. In areas where the 
larger motors (i.e., those above 200 
hp.) constitute more than about 50-60 
percent of the total load, 2,400 volts 
may be less expensive providing the 
total load of the plant is not more than 
a few thousand kva. 

In general, an equally satisfactory, 
yet a lower cost power system can be 
obtained by selecting 4,160 volts as 
the primary voltage for general power 
distribution, rather than 2,400 volts. 


2,400 Volt Applicability 


In plants which are served at 2,400 
volts. directly from the utility system, 
then, of course, it would be more 
economical to use 2,400 volts di- 
rectly and to place all motors rated 
200 hp. and above directly on the 
primary feeders. However, in these 
cases, nearly all motors rated 200 hp. 
and less should be operated on a 460 
or a 575-volt system, stepping down 
from a 2,400-volt primary system. In 
some cases where there are existing 
2,400-volt systems in industrial plants, 
it is often more economical to extend 
these at 2,400 volts rather than change 
to 4,160 volts. However, it may be 
more desirable to extend it at some 
higher voltage, like 13.8-kv., rather 
than to extend the system at 2,400 
volts. This has proven to be the case 
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in many recently made studies of 
plants which are to be expanded and 
modernized. 

Twenty-four hundred volts is par- 
ticularly applicable to concentrated 
loads which supply motors rated 200 
hp. and above, and where the primary 
voltage is above 5 kv. In these cases, 
it is preferable to step down from the 
higher voltage to 2,400 volts rather 
than 4,160 volts if the capacity per 
2,400-volt bus is limited to a few thou- 
sand kva., and nearly all of this load 
is utilized at this bus directly by mo- 
tors rated above 200 hp. 

A typical application where 2,400 
volts would be most economical is a 
pumping station, Fig. 3, in which the 
control may be of the fused contactor 
type or of the vertical-lift power cir- 
cuit breaker type where the vertical- 
lift feature is desirable and where the 
frequency of starting is not too great. 
If this preference is followed, it will 
be necessary to make a transforma- 
tion for these large motors. The cost 
of the transformation is substantially 
the same whether it is made to 2,400 
volts or to 4,160 volts. Hence the 
power system cost is not a significant 
factor, since all of the load is con- 
centrated in one place. The 2,300-volt 
motors and their starters are less ex- 
pensive than 4,000-volt motors and 
their starters. This can be seen by 
comparing Curves B, C, Fig. 1. 


Types of Motors and Control 


Where 2,300-volt motor starters of 
50,000-kva. interrupting rating can be 
used, some reduction can be obtained 
in the overall cost of the 2,400-volt in- 
stallation compared with the lower 
voltage installation for motors below 
200 hp. This merely shifts the cross- 
ing of Curves A and B, Fig. 1, to 
about the 150 hp. point. 

Even if plain motor starters (the 
use of which is not generally recom- 
mended) without built-in short-circuit 
protection are considered for both the 
2,300 and 4,000-volt motors, there 
will be little change in the relation- 
ship of Curves A and B, Fig. 1. These 
variables, together with the effect of 
explosion-proof requirements, have 
little bearing on the basic factors 
presented here. As a matter of fact, 
most variables, such as special induc- 
tion motors, or special starters, will 
tend to make Curve B cross Curve A 
at a higher horsepower rating than 
shown in Fig. 1. Although Fig. 1 is 
plotted using 1,800-rpm. motors as a 
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base, other motor speeds over the 600. 
3,600 rpm. range have little effect on 
the general relationship of those 
curves. 

There is less price differential be- 
tween low voltage (600 volts or less) 
and 2,300-volt synchronous motors 
and control than there is between in- 
duction motors and control for these 
voltages. This differential will tend to 
make Curve B cross Curve A at about 
150 hp. instead of 175 hp., as shown 
for induction motors, Fig. 1. 

In many industrial plants, the great 
majority of the motors are rated less 
than 200 hp. and hence are operated 
from 460 or 575-volt distribution sys- 
tems. In these plants there may be 
one or two motors which are consider- 
ably larger than 200 hp. It is often 
more economical, depending upon the 
size of the motor, to operate these 
larger motors directly from the 460 
or 575-volt system than it is to pro- 
vide a special transformer to step 
down to 2,400 or 4,160 volts where 
the primary voltage is above 5 kv. 


Financial Aid for 
Employee Eye Protection 
A. O. MANGOLD, 


Safety Engineer 
Northwestern Electric Co., Portland, Ore. 

To encourage employees engaged 
in physical occupations who wear 
glasses to secure prescription-ground, 
safety glass lenses, Northwestern 
Electric Co. offers a plan of financial 
assistance. Under an arrangement 
with a local optical concern the power 
company pays 25 percent of the cost 
of grinding new lenses. 

If an employee already wears pre- 
scription glasses he may obtain a pair 
of safety goggles at a maximum total 
cost of $7.80 for single-vision, and 
$11.80 for bifocals. An employee 
who does not wear glasses may have 
a pair of safety goggles made to order 
with plain lenses at a cost of $3.50. 
In all cases the company will pay 25 
percent of the cost. 

These safety glasses do not take the 
place of safety goggles for grinding, 
etc., but provide a hard, shatter-proof 
eye protection from flying particles, 
falls, and other causes for broken 
lenses where safety goggles would not 
ordinarily be prescribed. Many em- 
ployees have taken advantage of the 
plan, with the result that there have 
been very few eye injuries since. 
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Tractor Mounted 
Hole Digger 


Rugged piece of equipment built in Bonneville 


shops meets requirements of difficult terrain— 


Bores 36-in. diameter holes I1 ft. 8 in. deep 


JESS]. SITTON, Chief, Shop Unit, Bonneville Power Admin. 


CONSTRUCTION of the Bonneville 
Power Administration’s second 183- 
mile, 230,000-volt line from Grand 
Coulee dam to Covington, Wash. was 
completed nearly one month ahead 
of schedule with the aid of an ingeni- 
ous tractor-mounted pole-hole digger 
constructed in the Bonneville shops. 
The Covington-Coulee line No. 2, 
first 230-kv. transmission line in the 
Pacific Northwest to utilize wood pole 
construction, required poles 85 to 95 
ft. in height, with a butt diameter of 
28 to 32 in. 

Bonneville’s two truck-mounted 
highway pole hole diggers, a model 
H. C. maximum 30-in. diameter, 
capable of boring holes to a depth 
of 9 ft. 6 in.; and a model D.R. 
capable of boring holes 24 in. in 
diameter to a depth of 8 ft., were 
inadequate for the Covington-Coulee 
job. When efforts to purchase a 
suitable machine failed, Bonneville’s 
shop employees pooled their ideas 
and experience with construction 
equipment and built the rugged prac- 
tical machine illustrated. 

Considerable difficulty had been 
experienced in the past with truck- 
mounted hole diggers, and it was de- 
cided to mount this one on an H. D. 
10 Allis-Chalmers crawler-type trac- 
tor. This type of tractor was selected 
over others to obtain the benefit of 
the great flexibility and acceleration 
of the General Motors two-cycle diesel 
engine. 

The machine is built on the plane- 
tary principle with a retracting brake 
drum and a feed brake drum mounted 
to revolve with or around a common, 
rack-bar carrier tube. These drums 
are connected together by a feed 
pinion which transmits power 
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through the rack bar pinion to the 
rack bar; thus, the lowering and re- 
tracting effort is furnished by apply- 
ing a hydraulically controlled brake 
to either drum. Rotation is furnished 
by means of a heavy ring gear splined 
to the rack carrier tube and a pinion 
on the main shaft. An International 
gear set No. 74427 H was used for 
this drive. The rack carrier tube is 
supported top and bottom by heavy 
roller bearings. 


Two-Way Levelling 


The main drive master clutch is 
lined with “velvetouch” lining to 
allow ample slippage in tough dig- 
ging to protect against breakage. The 
rack bar is of S.A.E. 4140 heat- 
treated steel, size 3 by 34 in. by 20 
ft. Longitudinal and lateral hydraulic 
levelers are provided to allow plumb- 
ing of the rack bar on uneven terrain. 
The longitudinal leveler also allows 
a high degree of swing in order to 


POLE-HOLE DIGGER mounted on 
crawler type tractor. After clearing 
pole location, blade is lowered to give 
rigidity during digging operation 
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elevate the digger unit into a carrying 
position. The hydraulic levelers are 
connected to, and use the hydraulic 
dozer pump on the tractor. 

An auxiliary retracting clutch con- 
nected by means of a V-belt drive to 
a separate pinion and ring gear 
bolted to the retracting brake drum 
is provided. This auxiliary power is 
used to raise the auger without rotat- 
ing the rack bar. It can also be used 
to raise the auger in reverse rotation. 
This ‘feature has been found helpful 
in unusual digging. Power is trans- 
mitted through the longitudinal level- 
ing trunions by three mitre gears 
meshing to form three sides of a 
square. Horizontal leveling is per- 
mitted through a hollow center pin 
arrangement. All power is trans- 
mitted from the tractor take-off shaft 
to the main drive shaft of the digger 
by means of a double row, roller 
chain. 

Arrangement of controls is such 
that one operator is sufficient for the 
reason that. he has master clutch, 
auxiliary clutch, feed and retract 
lever, and foot throttle under his con- 
trol while digging. 

This machine will negotiate rough 
or mountainous country with the ease 
of a crawler type tractor and bore 
holes to a depth of 11 ft. 8 in. Maxi- 
mum diameter of the hole is 36 in.; 
however, enough clearance, strength, 
and power has been built into the 
digger unit to rotate a 48-in. diam- 
eter auger successfully. 


a 





Where Do We Go from Here?* 


An analysis of steps taken by OWU following victory in Europe with 


discussion of considerations atfecting further modification of controls 


leading to full freedom from automatic priorities the first of the year. 


EDWARD FALCK, Director, Oftice of War Utilities 


BEFORE PASSING to the problems 
of victory and without taking too 
much time to recite the long and in- 
teresting history of the utilities dur- 
ing the war, I do wart to say that a 
magnificent job has been done. All 
the way through, the electric systems 
have succeeded in maintaining ade- 
quate generation and distribution 
capacity and in extending distribu- 
tion lines to take care of new and 
highly varied war loads. 

Service to war industries and to 
military installations has without ex- 
ception been adequate and on time. 
Moreover, this job of organization 
and physical service has been accom- 
plished in spite of the most severe 
drain on the executive and operating 
personnel of the industry. The indus- 
try has cooperated in the necessary 
withdrawals of men for selective 
the Merchant 
extremely im- 
portant specialized jobs in war indus- 
tries, 


service, for manning 
Marine, and for many 


Furthermore, the industry has been 
resourceful in solving problems aris- 
ing out of progressive and varying 
shortages in materials. Specifications 
have been repeatedly revised to take 
into account the relative scarcity first 
of aluminum, then of copper, and 
later of tin, lead, steel and other 
metals. By vigilant and imaginative 
activity the electric utilities learned 
to need less coal, fewer spare parts, 
fewer operators aad less reserve ca- 
pacity. 

Let me pass to the situation which 
obtained early in May, 1945, when 
the long awaited announcement came 
of victory in Europe. For six months 
prior to V-E Day, the military serv- 


* Abstracted from address made on June 21, 
before the Southeastern Electric Exchange, 
Atlanta, Ga 
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ices, together with the War Produc- 
tion Board and other war agencies, 
had been working on plans to relax 
controls and to allow a partial demo- 
bilization as soon as possible and 
in line with the procurement needs 
of a one-front The War Pro- 
duction Board decided many months 
matter of fundamental 
policy, that the use of its priorities 
powers should be curtailed as rapidly 
as possible, and that the commerce 
and industry of the United States 
should be returned to the traditional 
patterns of doing business just as 
quickly as this could be done with- 


war. 


ago, as a 


out jeopardizing the continuing war 
production programs. 


De-Control Policy 


It is my purpose here today to tell 
vou what the Office of War Utilities 
has done to implement the de-control 
policy of the War Production Board. 
During the last two months the Office 
of War Utilities has revoked 13 of its 
basic orders and has eliminated the 
highly restrictive controls of Utilities 
Order U-1. Among the orders that 
have been revoked are U-9, the well- 
known brownout order which pro- 
hibited the use of electricity for 
outdoor ornamental advertising and 
display lighting; L-151, the order lim- 
iting production of domestic watt- 


If the present plans of the War 
Production Board are carried out, the 
existing preference rating system, with 
ratings ranging from AA-1 to AA-5, 
will be invalidated on January 1, 
1946. It is not expected that auto- 
matic priorities will be 
either given or needed after that date 
by utilities, or for that matter by any 
segment of industry. . 


assistance 


Jwiy 3. 


hour meters; the schedules of Order 
L-154 establishing stripped war-time 
specifications for water meters, steam 
surface condensers, and high voltage 
insulators; and L-299, a specifications 
order for power boilers. 


Three-Bite Policy 


The revocation of orders as a con- 
sequence of V-E Day, however, is only 
a part of the story. From the stand- 
point of electric utilities, perhaps the 
most important changes have been 
the modifications in our policy on 
utility construction. This has .been 
done in three bites. 

Since 1942 the Office of War Util- 
ities has approved new generating and 
facilities where 
there was clear evidence of an im- 
pending area power shortage. In 
each interconnected area in the coun- 
try the power equipment was viewed 
as a whole, without regard to owner- 
ship of existing facilities. 

All this was done solely for the 
purpose of assuring sufficient power 
capacity while at the same time min- 
imizing the impact of electric utility 
requirements for materials, compo- 
nents, manpower and factory space. In 
achieving this limitation on require- 
ments for new equipment and facili- 
ties, the Office of War Utilities fre- 
quently has had to substitute its own 
engineering judgment for the judg- 
ment of local operating companies as 
to the existing amount of dependable 
capacity, the reliability of transmis- 
sion networks and the probability of 
various loads and outage contingen- 
cies. 

Prior to V-E Day, the Office of War 
Utilities made a careful and compre- 
hensive study of the manufacturing 
outlook among all principal suppliers 
of utility type equipment. It was 


transmission only 
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spparent that the Navy and the Mari- 
ime Commission were planning dras- 
tic cutbacks which, when carried out, 
would free shop space, major tools 
and skilled manpower. It was clear 
that the Office of War Utilities was 
justified in modifying the criteria 
which it had been using in processing 
utility applications so as to give more 
weight to normal engineering and 
operating standards, and to the very 
teal hardship which further denial 
might impose upon the applicant. 


Modification Criteria 


Therefore, at the beginning of May, 
1945, the Office of War Utilities modi- 
ied its policies with respect to power 
applications in accordance with the 
lollowing criteria: 

1. In each power supply area, oper- 
ating reserves to be allowed in an 
amount equal to about 10 percent of 
the area load; 

2. New power facilities to be ap- 
proved within reasonable limits for 


the purpose of replacing old, obsolete 
and inefficient generation facilities, 
even though the area as a whole does 


hot disclose a deficiency in power 
supply ; 

3. \uthorization to be given for 
needed rehabilitation and improve- 
ment of distribution, 
and substation facilities which may 
have suffered from deferred mainte- 
hance, supersession or inadequacy ; 


transmission, 
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1. Both generation and transmis- 
sion projects to be authorized in the 
event that failure to make such au- 
thorization at this time would work 
a serious hardship upon the applicant. 
In appraising hardship cases consid- 
eration to be given to excessive in- 
vestment or operating cost; inability 
to attach new loads and develop the 
market due to excessive dependence 
for supply on other systems or to 
onerous contractual conditions; exist- 
ence of contracts with manufacturers 
for work which was underway until 
by the War Production 
Board suspension or revocation or- 


stopped 


der; outstanding financial obligations 
authorized or issued in the anticipa- 
tion of construction of a new power 
facility; reestablishment of the inde- 
pendence of an individual system at 
the time when all war time controls 
and directives lapse; and other hard- 
ship factors. 

As a result of the adoption of these 
more liberal policies, the Office of 
War Utilities authorized, mostly dur- 
ing the month of May, a power ex- 
pansion program for completion in 
1946 and 1947 amounting in total 
to approximately two million kilo- 
watts, 


Rural Electrification Problem 


The second bite was relaxation in 
the field of distribution, particularly 
farm electrification. The administra- 
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tion of controls over rural electrifica- 
tion was one of the most difficult and, 
if I may say so, the most unreward- 
ing task which the Office of War 
Utilities had to handle. 

With V-E Day it was believed that 
most of the types of material required 
for rural construction would come 
into more abundant supply. With this 
new condition in prospect, we be- 
lieved that the materials situation no 
longer justified reaching decisions as 
to rural extensions upon the previous 
basis of direct war use of minimum 
quantities of scarce materials. In 
other words, as materials became 
easier, decisions as to permitted in- 
stallations can only be made by fol- 
lowing the public interest. This was 
not, in our judgment, a proper func- 
tion for the Office of War Utiliiies 
to discharge. As an organization we 
have never sought to assume func- 
tions of duly authorized state and 
federal regulatory agencies except at 
those times when such decisions were 
clearly unavoidable in the war in- 
terest. 

Therefore, on May 12, 1945, the 
Office of War Utilities amended Order 
U-1 and revoked all of the supple- 
mentary orders, including those that 
had to do with rural electrification 
as well as those that governed service 
to commercial and industrial estab- 
lishments and the housing utility 
standards. With this amendment util- 
ities were permitted to make plant 
additions up to a value of $25,000 
per job without coming to Washing- 
ton for specific approval. 


Open Ending of Construction 


Meanwhile, the Office of War Util- 
ities was pressing vigorously for the 
third bite, the open-ending of utility 
construction generally. Such a policy, 
of course, had to be correlated with 
those of the War Production Board 
for construction by industry in gen- 
eral and with the programs of the 
War Food Administration, the Office 
of Defense Transportation, the Petro- 
leum Administration for War, etc. It 
has been our conviction that utilities 
service is absolutely essential to the 
American economy both in war and 
in peace. So it’s unlikely from now 
on that the judgment of any respon- 
sible utility would differ greatly from 
the judgment of the Office of War 
Utilities as to the need for additional 
generaiing or transmission capacity 
to meet future loads. At any rate as 


81 








materials and fabricating facilities 
are released from war duty, the 
War Production Board should not, in 
my opinion, in the interests of public 
policy impose its engineering judg- 
ment on that of the utility applicant. 
The materials and components re- 
quired for utility expansion are gen- 
erally not competitive with the ma- 
terials and components needed in the 
general field of construction. We feel 
certain from inspection of the order 
boards of the manufacturers of utility 
type equipment that there will be in 
1946 and thereafter ample open shop 
capacity to take care of all utility 
requirements with margin to spare. 

Accordingly on June 2, 1945, the 
Office of War Utilities again amended 
Utilities Order U-1 so as to permit 
any utility to proceed with the pro- 
curement of equipment and the in- 
stallation of new power plant trans- 
mission and distribution facilities. 
Under this new amendment, there is 
no dollar limitation on the size of per- 
mitted utility installation with the 
single exception of buildings. In this 
class of construction there still is the 
possibility of direct competition for 
scarce resources with more urgent 
types of construction and so we left in 
the order the requirement that utili- 
ties desiring to erect buildings with 
a materials cost in excess of $25,000 
must continue to obtain authorization 
before proceeding. 


Orders Left on the Books 


Where then do we stand now—and 
where do we go from here? At the 
present time the. only orders remain- 
ing on the books that are of direct 
interest to power systems are: 

1. Utilities Order U-1, which con- 
tinues to provide automatic prefer- 
ence rating assistance for mainte- 
nance repair and operating supplies; 

2. Limitation Order L-94, which 
gives effect to the national war-time 
policy of achieving the maximum in- 
tegration and pooling of power facili- 
ties without respect to their owner- 
ship; 

3. Order M-293, which provides 
for scheduling the sequences of manu- 
facturing and shipment of heavy 
power equipment. 

In addition, there are certain con- 
trols over manpower and fuel which 
are of direct concern to power sys- 
tems but which, are not administered 
by the Office of War Utilities. 

If the preseat plans of the War 


Production Board are carried out, the 
existing preference rating system, 
with ratings ranging from AA-1 to 
AA-5, will be invalidated on January 
1, 1946. It is not expected that auto- 
matic priorities assistance will be 
either given or needed after that date 
by utilities, or for that matter by 
any segment of industry. 

There will undoubtedly be some 
form of spot assistance available to 
expedite deliveries in the case of 
emergency breakdowns. But this rifle- 
shot rating or directive will not be 
authorized generally or on a blanket 
basis. The preference ratings already 
granted for large projects as a part 
of the firm power program for 1946 
will continue for the time being but 
they also will be invalidated by or 
before the end of the year. By that 
time I feel sure that the engineering, 
procurement and scheduling of equip- 
ment will be well under way. 

It should be clear that the with- 
drawal of preference rating assistance 
is just as necessary and important to 
the restoration of a free business 
economy as the lifting of restrictive 
controls, In the final analysis a pref- 
erence is a preference and becomes 
effective for the person who holds 
it only by putting back orders held 
by others with a lesser degree of 
preference or with none. Further- 
more, the continuance of a prefer- 
ence for any industry or for any 
company in an industry creates to 
some extent the need for similar 
preference in the minds of other 
industries or companies. I am con- 
fident that business will cooperate 
with the War Production Board dur- 
ing this difficult transition period in 
achieving, first a partial dehydration 
of the preference rating system, and 
finally its complete extinguishment. 
In the case of direct military pro- 
curement, preference ratings will of 
course continue for the duration of 
the war with Japan. The size of the 
military procurement program, how- 
ever, is expected to decline sufficiently 
so that the bulk of the economy will 
be able to operate for the most part 
without preference ratings or allot- 
ments, 


L-94 Still in Effect 


With regard to Order L-94 no ac- 
tion has as yet been taken by the 
Office of War Utilities to revoke this 
order. There appears to be no contin- 
uing necessity for retaining the order 


July 21, 


for the purpose of rationing powe 
in the event of a shortage. If such, 
shortage should develop in any are 
—and we do not think this is likely 
—the War Production Board coylj 
issue a special order establishing 
power rationing machinery in the 
area and assuring continued deliy. 
eries to essential war loads. There js, 
however, one provision in Limitation 
Order L-94 which it may be well to 
continue for the present. This is the 
provision for mandatory integration, 
as set forth in Paragraph “B” of the 
order, 

It is my opinion that most utility 
systems will continue to operate their 
facilities and interchange power with 
other utilities so as to achieve the 
maximum coordination of power sup- 
ply even after L-94 is revoked. How. 
ever, the existence of L-94 has made 
it possible for the managements of 
many electric systems, both public 
and private, to overcome their tradi- 
tional hesitancy to tie-in with con- 
tiguous systems. In some cases utili- 
ties have abandoned an_ historic 
policy against interconnection in or- 
der to comply with both the spirit 
and the letter of this order, and they 
have done so in the interest of the 
war effort. Practically one hundred 
percent compliance with the objec- 
tives of this order has been secured 
without the necessity for the issuance 
by the War Production Board of any 
specific power pooling directive. This 
is a wholesome thing, for it would 
have been impossible for our small 
organization in Washington, far re 
moved from the scene of operations, 
to specify accurately and in detail 
the terms of intersystem power trans 
fers. 


Pooling Still Desirable 


At this time, when .we are revok- 
ing war orders which are no longer 
necessary in the prosecution of the 
war against Japan, it is advisable to 
look forward to the time when L-% 
can be revoked without fear of jeop 
ardizing power supply in any intel 
connected area. I feel that that time 
is not far off. However, | want to 
make it absolutely clear that should 
the Office of War Utilities revoke this 
order, this act of revocation should 
not be construed by anyone as al 
indication that inter-connection and 
power pooling is, from that time: 00, 
no longer necessary or desirable. We 
feel that coordination of power sup 
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sly by all utilities in each intercon- 
jected area is economically sound 
nd contributes greatly to the depend- 
bility of power service. 

With regard to scheduling power 

yipment, it is now planned to 
amend Order M-293, Table 8, so that 
Jlof the products, with the exception 
if switchgear, will be treated as un- 
designated products. Air and oil- 
dreuit breakers and switchgear are 
till in short supply and will continue 
to be scheduled as an “X” product 
for the time being. 

The cumulative effect of these steps 
is to gradually return the utility and 
associated manufacturing industries 
to the normal methods of doing busi- 
ness Which prevailed before the war- 
time priorities and allocations system 
was developed. Because we have been 
operating so long under the priorities 
and allocations system, it is evident 
that during the transition some dif- 
feulties and delays may develop. So 
far as possible the freeing-up of the 
eonomic system is being accom- 
jished uniformly and equitably and 
without special advantage to any seg- 
ment of industry or individual pro- 
ducer. But it is beyond hope of 
realization to expect that no inequities 
wil be created during the period. 
Utilities and manufacturers alike can 
be very helpful to their own industry 
and to the government if during this 
period they will make every effort 
lo accomplish their procurement with- 
out requesting special assistance. By 
this I do not mean to say that the 
War Production Board facilities will 
not be available in cases of real 
emergency. But unless we have the 
wholesale cooperation of industry 
sroups in practicing patience and for- 
bearance before coming to Washing- 
ton for special help, it will take 
lbnger to unwind the priorities 
tings on industry. 


































Future of Power Industry 





Before closing let me step out of 
my official capacity as Director of the 
Office of War Utilities for a moment 
losay a word or two about the future 
of the electric power industry. Our 
experience with utilities during the 
war has disclosed many fundamental 
tlationships between the power in- 
dustry and the rest of the American 
conomy, which while they have long 
fxisted never before have been quite 
% obvious, The interdependence be- 
‘ween industrial potential and power 
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capacity has peen one of the central 
subjects of our concern during the 
war. The development of great new 
production programs, such as the 
aluminum, magnesium, synthetic rub- 
ber and high octane programs, vividly 
illustrates the close connection be- 
tween industrial expansion and the 
availability of power capacity. Cer- 
tainly during the post-war period 
American industry will expect the util- 
ities to provide ample power capacity 
in each region of the country to take 
care of all needs. ’ 

We in this country have a great 
task before us and we would be in- 
deed foolish if we wasted a consider- 
able portion of our energy and 
strength in useless political controver- 
sies. I do not overlook the fact that 
in these controversies there may often 
appear conflicts of interest whose so- 
lution involves decisions of the ut- 
most difficulty. Nevertheless, | am 
sure that starting out with an earnest 
endeavor to clarify the issues of fact 
and of policy will make for better and 
quicker solutions than the alternative 
course of engaging in propaganda 
and in the name-calling variety of 
public debate. 


Load Promotion 


A final word on load promotion. 
While it is difficult to forecast the 
future trend of prices and costs, I feel 
that it is probable that operating 
costs for material and labor will tend 
to be higher after the war. It is 
probable also that taxes will remain 
close to the present high levels and 
that fuel costs will increase. Under 
these circumstances, utilities will be 
able to continue the long downward 
trend of electric rates, and at the 
same time remain solvent only by 
means of aggresive load promotion. 
There is every reason to belive that 
this can be done. The energy require- 
ments that can best be handled 
through the medium of electric serv- 
ice could easily be multiplied several 
fold in the next generation. 

Early in the war the Office of War 
Utilities requested the electric utilities 
to refrain from promotional advertis- 
ing. This was done because it seemed 
to be out of place to sell extra or un- 
necessary use of service when there 
was a general scarcity of all of the 
materials and supplies used in the 
production of such service. The utili- 
ties throughout the country have been 
universally cooperative in observing 





this injunction. 





We are now ap- 
proaching the time when it will be 
altogether appropriate for utilities to 
recreate their sales, advertising and 
promotion programs. However, I 
would like to put in a word or two 
of caution. It will take many months 
for the major appliances to come off 
the line of the manufacturers in suff- 
cient quantities to meet consumer re- 
quirements. It would, therefore, be a 
mistake to advertise now that appli- 
ances are here. The only consequence 
of such premature sales advertising 
will be disappvintment and chagrin 
on the part of the prospective buyers. 


Still at War 


For the near-term then, promo- 
tional activity should be related 
squarely to the war program. Indus- 
trial utilization equipment that will 
increase productivity per worker, re- 
duce accident hazards, or result in the 
saving of material, fuel or transporta- 
tion is very much in order. In the 
residential consumer field programs 
should be geared to the objectives of 
saving food, saving labor, etc. I feel 
a distinction can be made between the 
more and less essential types of con- 
sumer appliances. Certainly no effort 
should be expended at this time on 
less essential or non-essential appli- 
ances and services. 

The executive and operating per- 
sonnel of the electric utility industry 
has had a great opportunity during 
the war to become familiar with ideas 
and problems extending far beyond 
the more narrow concerns which or- 
dinarily are the preoccupation of any 
given industry. The breadth and vis- 
ion which these men have demon- 
strated should, I think, enlarge the 
scope of utility responsibilities to the 
public in the future. I believe that 
the utility business is essentially a 
public business. It has in many ways 
greater responsibilities to the com- 
munity than other types of economic 
enterprise. 

And finally, because of the great war 
performance of this industry I have 
a good deal of confidence that the 
industry—and by the industry I mean 
the operating employees, the engi- 
neers and the executives who com- 
prise its organization—will come 
through the transition period with 
flying colors and will continue on.a 
firm basis to make a real contribution 
to the American economy in the 
future years. 








Editorials 


S. B. WILLIAMS, Editor 





Industry Policy on 
River Development 
ALTHOUGH speaking only for themselves the 167 elec- 


tric light and power companies contributing to the utility 
advertising and radio program, and representing a sub- 
stantial part of the industry, announced this week what 
is the nearest thing we have to an industry point of 
view with respect to federal river development. There 
are but four points to the policy statement, namely, that 
purposes for proposed dams should be clearly defined; 
that power therefrom should be sold through existing 
systems without discrimination; that any savings there- 
from should be passed on to the consumers, and, finally, 
that while government might regulate business it should 
not operate business. 

While the statement as finally evolved seems simple 
and direct, it wasn’t easy to write. In fact, it wasn’t easy 
to get any statement to which all would agree. For that 
reason these four points are a victory for those who 
believed the industry should have some policy and should 
make it known. 

The statement as it now stands can be taken as another 
milestone in the progressive emancipation from the 
shackles of fear and defeat that seemed to overwhelm 
the industry for so long. It is no more perfect than any 
other compromise born out of months of discussion and 
writing and rewriting. The principles it sets down, how- 
ever, are fundamental and to them others can be added. 

Perhaps before too. long a fifth principle can be 
added stating equally clearly and simply what the obliga- 
tions of the power systems will be when distributing 
government-generated power. Because these 167 com- 
panies can only speak for themselves it is not going to 
be as easy to set down a principle that might bind others. 
However, the time will come when industry leaders will 
be asked to state what responsibility the industry will 
assume in the matter of area development through the 
employment of government-generated power if and when 
it is sold through them. At such time industry spokes- 
men should be in a position clearly to state, if not an 
industry policy, at least a consensus. 
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Means for Preventing 
Outages from Labor Strife 


A BILL to create in one of the middle western states q 
director of public transportation and utilities, who shall 
have the power to take over the operation of such prop. 
erties wherever service is threatened as the result of labor 
disturbances, may never be enacted, but it is interesting 
as indicating some desire to continue the war procedure 
when essential services are threatened. 

Somewhere in our regulation of labor relations it should 
be stated as a fundamental policy that neither labor nor 
management should be permitted to endanger the safety 
or the health of the public or put individuals in a position 
where they would suffer financial loss or suffer great in- 
convenience. Where outages from work cessation can 
cause these public hazards some means should be created 
for preventing disruption of service. 

Is it advisable, however, for a state to place business 
control powers similar to those of the President during 
war time in the hands of a political appointee? A gover. 
nor might use the militia to prevent interference with 
essential services without dragging politics into the ulti- 
mate decision of the issue. Could the same unbiased result 
be secured by placing control power in someone else's 
hands? 

Military occupation should serve but one purpose and 
that is to provide continuity of operation while discus 
sions continue. Any other occupation would depend en- 
tirely upon its acceptance by labor for success. It would 
not have to depend upon management because it would 
not care necessarily in what condition it turned the busi- 
ness back. 

Whether occupation by force is good or bad, however, 
isn’t the point at the moment. When the war is over and 
the war powers of the President shall have ceased, the 
public is going to demand relief from inconveniences and 
peril arising out ct labor disturbances in essential services. 
It would seem that management and labor would be smart 
enough to see that now and find an answer in the realm of 
arbitration. 


War Time No Longer 
Needed as Power Measure 


WAR TIME is no longer needed as a power conserve 
tion measure, the chairman of the War Production Board 
has told Congressional leaders, but he urges its rete 
tion as a fuel-saving means, at least until next spring. 
It isn’t as easy to become enthusiastic over fuel cot 
servation after the brownout and curfew orders and 
more particularly after the loss in production due 
miners’ refusal to work which the government appeared 
to tolerate. When production is running full time ™ 
war materials and everybody is doing his best to mail 
tain production of all supplies and conservation still 
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is needed, there cap be no question as to policy. That 
isn’t the case now and it doesn’t seem right to make the 
power industry pay for someone else’s disregard for the 
nation’s fuel needs. It would be interesting to know 
if any other segment of American industry is being 
forced thus to conserve fuel. 


Tax Avoidance Investigation 


Has Possibilities 
ONCE MORE the utilities are the center of a Congres- 
sional investigation that has headline possibilities. 


Representative Boren of Oklahoma heads a committee 
that is looking into the purchase of private utilities by 
public bodies at prices beyond what the properties would 
bring from others who did not enjoy a tax-free status. 

This is one inquiry, however, which the electric utility 
industry should welcome because it has the possibilities 
of creating public opinion on tax discrimination in a 
way that might not otherwise be possible, at least for a 
long time. If it leads to corrective legislation provid- 
ing for tax equality on the part of the user regardless of 
property ownership, it will have been worth being 
dragged through-some more mud. 

One cannot blame holding companies forced to dispose 
of property from selling at an inflated price, particularly 
when they know that the public buyer is not being hurt 
because of the tax-free principle. After all, holding 
company officers are but trustees for the real owners of 
the property and, as such, could be severely criticized 
for refusing to pay attention to such offers. 

It is common knowledge that the public ownership 
advocates in the New Deal administration looked upon 
tax avoidance as an effective tool to hasten acquisition. 
With such encouragement, the wonder is that so few 
sales of that nature were made. Part of it, of course, is 
due to lack of public desire for public ownership and 
not a small part is due to holding company inclination 
to find some other way of disposing of properties. 

Whether this investigation results in legislation pre- 
venting tax avoidance or requiring that any tax savings 
be immediately passed on in their entirety to the cus- 
tomers, it should be an effective brake on further public 
acquisition of private utilities unless they are offered 
at bargain prices. 

In addition to the tax phase of the investigation it is 
possible that other inequities will come to light, par- 
ticularly in the area of regulation. Government agencies 
go to great pains to point out how much it is against the 
public interest for utilities to do this or that, but no 
similar control is exercised over publicly owned utilities. 
If it is the public that is to be protected then the regula- 
tion should be the same regardless of ownership. Investi- 
gations of this nature will reveal that there is no greater 
integrity on the part of public ownership than of private. 
What’s good for one is good for the other. 
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Expenditures for Service Continuity 
SERVICE CONTINUITY is in general on a high level 


but, like everything else, there is always room for improve- 
ment, which raises the question of where to spend 
improvement dollars. Statistics indicate that the primary 
system rather than the secondary is what deserves the 
attention. 

Nation-wide averages show that 43.5 percent of distri- 
bution investment (omitting underground systems and 
street lighting) is in the poles, fixtures and conductor 
associated with the primary system. Transformers, serv- 
ices and meters absorb 38.6 percent; the rest is in struc- 
tures and equipment, largely associated with substations. 
It is common knowledge that interruptions attributable to 
distribution are the fault of the primary system rather 
than the services and secondaries. Ipso facto, spend the 
betterment money on the primary. The alternative for 
the sake of a better balance between outlay and perform- 
ance would be to spend less initially on the secondaries, 
meters and services. There is not much prospect of that. 

Fortunately, there is plenty of latitude in enhancing 
the performance of the primary system and it need not 
entail stiffening of the physical facilities nearly as much 
as resort to other alternatives. It may, however, pay to 
adopt heavier conductors for main stems; good spacing, 
good insulators, tree trimming, poles that will stand the 
gaff are manifest possibilities. Correlation of protective 
equipments so that the inescapable faults never open more 
circuit than is necessary is a helpful move, particularly 
if it carries automatic reclosure to meet the preponderant 
cases of temporary fault. If Topsy-like growth has led to 
unnecessary duplication of feeders, the tree troubles are 
needlessly compounded and can be reduced by consoli- 
dation of circuits. 

There is always the opportunity to consider aerial cable 
as an escape both from tree troubles and the unwarranted 
demand for placing wires underground. Poughkeepsie 
and Philadelphia are but two places that have found over- 
head cables a real contribution to performance. 

The primary holds the lure for the distribution engi- 
neers. Versatile ones will canvass the potentialities against 
the coming day when service expectations, reasonable or 
otherwise, will reassert themselves again. 





Index Available 


Because of paper shortage, ELECTRICAL 
Wor.p’s semi-annual index, which ordinarily 
would be included in the last issue in June, is 
being printed separately and will be available 
shortly. It may be obtained by subscribers with- 
out charge on request. Address Editor, ELEcTRI- 
cAL Wortp, 330 West 42nd Street, New York 18, 
N.Y. 









LARKIN, Washington 
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Many Aspects to Tax 
Avoidance Inquiry 


ADVOCATES of public ownership of 
electric power are skeptical of the 
good faith of Representative Lyle 
Boren, Oklahoma Democrat, who 
told the House recently that the pri- 
vate utility industry would be con- 
verted by Wall Street bankers “to a 
form of tax-free but fake public own- 
ership by the formation of ‘non- 
profit’ corporations.” 

They recall Boren’s sponsorship of 
four pieces of legislation which ran 
counter to the “party line” of public 
power, bills which would have halted 
for the duration SEC’s activities un- 
der the “death sentence” clause and 
FPC’s effectuation of its program for 
the reclassification of utility accounts, 
a third bill which would have amend- 
ed the Federal Power Act so as to in- 
validate the Jersey Central Power & 
Light decision of the Supreme Court, 
and an amendment which would have 
prohibited REA from acquiring go- 
ing electric properties in communities 
having more than 1,500 residents. 


Inflated Valuation 


Labelling Boren as a “power trust” 
man, however, does not diminish the 
simple fact that in his House address 
of July 6, Boren put the finger on a 
situation which exists in fact and 
which investigation discloses to be of 
extremely questionable nature from 
the viewpoint of public power as well 
as that of private power and particu- 
larly from that of the public. 

Regardless of Boren’s position on 
public ownership, there can be no de- 
nying that the federal tax-avoidance 
inherent in public acquisition of a 
private utility can be capitalized at an 
inflated valuation, not only halting 
the flow of federal taxes from the 
property but also precluding the re- 
duction of rates so long as the “wa- 
ter” remains in the capital account. 

The Federal Power Commission has 
been wringing such over-capitalization 
out of private utility plant accounts 





for years—has the job well on the way 
to completion in fact—and some state 
commissions have been carrying out 
similar programs. FPC will be unable 
to do the same for properties sold 
into public ownership at an inflated 
value, even though what’s fair for one 
is fair for the other, particularly so 
since the only point of forcing the 
write-off at all is to protect the public. 
If it’s an outrage for the public to pay 
rates based on non-existent equity, it 
should make little difference whether 
the outrage is performed by public or 
private owners. 


No Regulation 


But because the public powercrowd 
has insisted on writing one-sided leg- 
islation which exempts public owner- 
ship from the regulation deemed nec- 
essary for private ownership, FPC 
will never get a crack at the inflation 
represented by American Power & 
Light’s sale for $14,421,000 of com- 
mon stock in Nebraska Power for 
which it paid $815,316.43 and which 
it was allowed to carry on its books at 
$5,000,000 stated value. 

Another instance of legislative fa- 
voritism to publicownership hascome 
home to roost in the “Swindle, Inc.” 
deal Boren protested—the federal 3 
percent tax on gross receipts of pri- 
vate electric companies. While this 
added to the tax disparity between 
public and private electric systems, 
its principal effect has been to force 
the public in areas that have not em- 
braced public ownership to pay 3 per- 
cent more for electric service than 
their neighbors in public power serv- 
ice areas. That 3 percent has now be- 
come just that much more revenue 
which can be capitalized in a sale 
from private to public ownership— 
that much more water which can be 
put into the capital structure under 
public ownership. 

SEC, it develops, has been hoisted 
by its own petard in the Nebraska 
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deal. Endowed with board control of 
utility security issues, SEC in 1939 js. 
sued a rule that it would exempt 
from the necessity for its approval se. 
curity issues pursuant to the transfer 
of a property from private to public 
ownership. In measuring the Nebraska 
transaction by that rule, SEC took the 
position that the deal was entitled to 
exemption. So it declined to pass on 
the security issues involved and certi- 
fied that the move tended to effectuate 
the provisions of Sec. 11 of the Hold. 
ing Company Act, making American 
Power & Light eligible for exemption 
from the capital gains tax on receipts 
from its sale of Nebraska common 
stock. It had earlier ordered Ameri- 
can to dissolve and figured that dis. 
position of the Nebraska common was 
a step in the dissolution. 


Public Power Divided 


If SEC thinks American Power & 
Light is completely without interest 
in Nebraska’s common stock, how- 
ever, it is wrong. According to sworn 
testimony in a U. S. District Court 
action and to the testimony of an at- 
torney for Nebraska and the Omaha 
Electric committee, Nebraska’s com- 
mon stock is pledged as collateral se- 
curity for a bond issue of which 
American holds one-third, or $5,200,- 
000 worth. 

The public power crowd obtained a 
regulation favorable to public owner- 
ship when SEC laid down that rule, 
and as a result of its zeal for ex parte 
regulation, created a situation which 
permits the stultification of its treas- 
ured “death sentence” for holding 
companies. 

There is some division in the ranks 
of the public power crowd as to the 
wisdom of transactions such as that in 
Nebraska. Apparently the Ickes people 
are distinctly unenthused about sales 
where the tax-avoidance is capitalized 
with the only resulting benefits going 
to the bond holders. But one federal 
official well known in the power busi- 
ness after conceding that $13,000,000 
in excess of original cost was a high 
price to pay for public ownership, 
asked without undue levity whether it 
wasn’t worth it to get Nebraska and 
American out of Omaha politics? An- 
other, arguing that the excessive pay- 
ments would be only something be- 
tween $5,000,000 and $9,000,000, fig- 
ured it was worth it to avoid the delay 
and expense of condemnation pro- 
ceedings. 


1945 @ ELECTRICAL WORL 









Boren Group Gets Details 
of Nebraska Power Sale 


Indications Are That Subcommittee Will Hold No Further Hearings 
Until after Summer Recess—Investigation to Continue during Summer 
—William Ritchie and John Dawson Only Witnesses to Testify 


The Boren subcommittee investigating 
the operations of the Holding Company 
Act was in recess this week after hear- 
ing two witnesses, and probably will 
not hold further hearings until the end 
of the incipient Congressional summer 
recess. 

It was indicated, however, that con- 
siderable investigatory work will be per- 
formed for the committee this summer 
and that an attempt will be made, when 
Congress reconvenes, to enlarge the 
committee and its staff for a full-dress 
investigation of the sale of private util- 
ities under the Holding Company Act, 
particularly where such sales are ac- 
companied by any capitalization of tax- 
avoidance. 

Meanwhile, the st#bcommittee has sent 
to numerous holding companies and 
some other electric companies letters 
requesting that they make available any 
information bearing on the subjeet of 
the investigation. Through this process 
and through response to similar in- 
quiries sent out earlier to the Internal 
Revenue Bureau, the Securities and Ex- 
change Commission and the Federal 
Power Commission, the subcommittee 
expects to gather considerable informa- 
tion through the summer recess. 

Thus far, the committee has heard 
William Ritchie, attorney for a group of 
preferred stockholders of the Nebraska 
Power Co. who are opposing the sale of 
the company to the Omaha Electric 
Committee, Inc. Ritchie described the 
transaction as a “dirty mess,”’ and added 
that the price paid for the common stock 
of Nebraska by the Omaha Electric 
Committee was “approximately $10,600,- 
000 more than the stock was worth.” 
Ritchie told the committee that the 


entire transaction cost $15,600,000, and 
that the stock which was transferred 
had a stated value of $5,000,000. 

Ritchie was followed to the stand by 
John B. Dawson, member of a New York 
firm which he said represents both 
Nebraska Power, as now organized, and 
the Omaha Committee. He said his firm 
set up the financing plan under which 
Nebraska was sold to Omaha, in con- 
nection with Guy €. Myers, New York 
financial agent who also figured in the 
sale, several years ago, of all other pri- 
vate power companies in Nebraska to 
public agents. 

Independent investigation discloses 
that there is on file with the U. S. Dis- 
trict Court for Nebraska, Omaha Divi- 
sion, sworn testimony and documents 
alleging that: 

1. American Power & Light Co., for- 
mer owner of Nebraska common stock, 
retains an indirect interest in one-third 
of the stock it sold last December 26 
to the Omaha Electric Committee, Inc.., 
for $14,421,000. American, which paid 
$815,361.43 for the stock, had been or- 
dered to dissolve by the Securities and 
Exchange Commission. 

2. Nebraska Power, as reorganized 
by the Omaha Electric Committee, con- 
tracted with Omaha Electric to lease its 
transmission facilities to the Committee 
free and to turn over virtually all its 
energy output to Omaha below cost, 
only to repurchase from Omaha all en- 
ergy necessary to meet its requirements 
at an energy charge plus a readiness-to- 
serve charge of $134,275 monthly for 
156 months. Any additional energy 
Omaha might need to serve Nebraska 
was to come from the Loup River Pub- 
lic Power District system. 
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Total receipts from the readiness-to- 
serve charge. alone would retire, with 
interest, the $15,600,000 which Omaha 
borrowed from the Loup River Public 
Power District to finance the purchase 
of Nebraska’s common stock. The con- 
tract was assigned to Loup River by 
Omaha. 

3. Guy C. Myers received $530,000 
for his services in negotiating the sale 
of Nebraska common to Omaha and in 
finding participants for the Bankers’ 
Syndicate which underwrote the $15,- 
600,000 Loup River bond issue. 

4. Assistant Treasurer Frank J. Moy- 
lan, of Nebraska, testified that the com- 
pany had made no provision in its 1945 
budget for accruals against the U. S. 
income taxes of approximately $860,000 
which would fall due if the $134,275 
monthly readiness-to-serve charge paid 
to Omaha should be disallowed as an 
operating expense for income tax pur- 
poses by the Internal Revenue Bureau. 


Accounting Firm Discharged 


5. The Chicago accounting firm of 
Haskins & Sells was discharged by 
Nebraska, as reorganized, after it ad- 
vised Nebraska that in its opinion, the 
readiness-to-serve charge would prob- 
ably not be allowed by the Internal Rev- 
enue Bureau as an operating expense 
for calculation of U. S. income taxes 
and that accruals at the rate of ap- 
proximately $75,000 monthly should be 
made by Nebraska against such dis- 
allowance. 

The existence of these documents and 
the sworn testimony from adverse wit- 
nesses, even though no court decision 
has been rendered, indicates that Boren 
was not speaking without foundation 
for his remarks when he named Aller 
and Myers as “chief instigators” of 
what he termed “Swindle, Inc.” 

Numerous federal officials concerned 
with electric power concede that Boren 
is completely right when he charges 
that the federal tax-avoidance obtainable 
through transfer of private companies 
to public ownership can be capitalized 
to allow the purchase of private prop- 
erties at inflated values, thus cutting 
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off federal tax revenues and precluding 
rate reductions which otherwise would 
be available through the tax savings. 

Bernard R. Stone, a member of the 
Omaha Electric Committee, according 
to sworn testimony filed with the court, 
is to be paid $300 monthly by E. H. 
Allen, Omaha Public Relations coun- 
selor for Nebraska, whenever Allen re- 
quires and obtains his legal advice. 

From two sources it was learned that 
$238,000 of the $15,600,000 loan nego- 
tiated for the purchase of Nebraska’s 
common stock went to the Omaha Com- 
mittee, organized as a non-profit agency. 

Stone testified also that he received 
$3,000 from a man named Fraser, at- 
torney for the People’s Power District 
of Omaha, out of which the Omaha 
Committee was organized. The money, 
Stone testified, was for his help in or- 
ganizing the transaction. 

The evidence in the Nebraska District 
Court indicates further that a $30,000,- 
000 bond issue will be undertaken by 
Loup for Omaha to retire the bonds, 
debentures and preferred stock of Ne- 
braska, outstanding. 

There is in evidence before the dis- 
trict court documents which show that 
if the Syndicate which handled the 
$15,600,000 loan to Loup fails to get 
the $30,000,000 issue, after bidding for 
it, Loup will be obligated to pay it 
$600,000. If the Syndicate fails to bid, 


the agreement provides, it will forfeit 
its right to the $600,000 indemnity and 
pay Loup $25,000. 








G. E., Westinghouse Make 
New Lamp Agreement 


General Electric Co. has announced 
the cancellation by mutual agreement, 
as of August 1, 1945, of its license with 
the Westinghouse Electric Corp. in the 
field of electric lamps. A new agree- 
ment has been entered into under which 
each company grants to the other a sim- 
ple, non-exclusive license under its lamp 
patents and patent applications in ex- 
istence on August 1. 

The new license provides for no roy- 
alty payments and contains no limita- 
tions on quantities or prices at which 
patented lamps may be sold. No li- 
censes are granted under future pat- 
ents, 

The Department of Justice has been 
notified of the action which has been 
taken. 


Utilities Revenue Rises 


Electrie operating revenues of the 
larger privately owned electric utilities 
in the United States in May 1945 were 
$260,197,000, as compared to $252,- 
246,000 in May 1944, an increase of 
3.2 percent, according to preliminary 
figures released by the Federal Power 
Commission. 

Revenue deductions (including op- 
erating expenses, depreciation and 
taxes) were $200,400,000 or 0.9 per- 
cent over those of May 1944. 


FIRST TO MEET—This group of home service directors of New England electric 
utilities is the first to meet in regional conference under the program of the Edison 
Electric Institute to lay the foundations for making electricity still more useful in the 


home, 


In a 2-day session at Boston the discussion topics included the importance 


of home service to company and customers; adequate wiring: appliance maintenance; 
kitchen and laundry planning; home lighting; nutrition, food preservation and conser- 
vation; activities with student and employee groups; the rural home; home service de- 
partment organizations; and measuring home service results. Vice-President Thos. H. 
Carens of Boston Edison Co. (standing at rear), opened the sessions, which were 
led by Emma Maurice Tighe, Home Service Director of the Boston company, and 
Priscilla Porterfield, Western Massachusetts Electric Co., Pittsfield, E.E.I. Home 


Service Committee member for New England 


July 21, 














Gross income, including other utility 
operating income, increased 6.2 per. 
cent to $68,309,000 and net income jn 
May 1945 was $38,640,000, a decrease 
of 1.9 percent from the net for May 


1944. 


Electric Companies 
Form National Body 


A new electric industry association 
with headquarters in Washington is to 
be established about August 1, accord- 
ing to an announcement this week by 
its organizing committee: A. C. Spurr, 
president of the Monongahela West 
Penn Public Service Co., James M. 
Barry, vice-president and general man- 
ager of the Alabama Power Co., and 
Kinsey M. Robinson, president of the 
Washington Water Power Co. 

Tentative name for the association, 
which, with 13,000,000 meters will 
represent about half the industry, is the 
National Association of Electric Com- 
panies. Its president will be Purcell 
L. Smith, who will resign as president 
of the Middle West Corp. A sizeable 
board of directors, selected on a re- 
gional basis, is being formed. 

The new organization will be organ- 
ized functionally along the lines of the 
American Association of Railroads. Its 
purposes will be to further the interests 
of customers, employees and investors 
of member companies; to coordinate 
regional activities of members and 
“maintain the credit and integrity of 
the industry;” to facilitate cooperation 
between the industry and government; 
and to make information available rela- 
tive to the operations of publicly and 
privately owned electric systems. 


Puget Sound Power Wins 
Award for Annual Report 


Puget Sound Power & Light Co. has 
won an annual award given by the 
Reddy Kilowatt Service for its 1944 an- 
nual report. 

Objects of the competition are to en- 
courage the clarification of annual re- 
ports in order that the average stock- 
holder can read and understand the 
year’s business operations of a company. 

Five honorable mention winners were 
Mississippi Power & Light Co., Kansas 
Gas & Light Co., Carolina Power & 
Light Co., Dallas Power & Light Co. 
and Southern Canada Power Co. 

Judges were Merryle S. Rukeyset, 
economic analyst and financial writer; 
Col. H. S. Bennion, vice-president and 
managing director of Edison Electric 
Institute; and Samuel B. Williams, ed- 
itor of ELectricaL Wor p. 
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River Development Policy of Utilities 


1. When a dam is proposed, all of 
its purposes should be clearly defined 
in the legislation—flood control, naviga- 
tion, irrigation or power. And just as 
clearly, the benefit to the people af- 
fected should justify the cost. 


2. If power is produced at govern- 
ment-built dams, it should be sold to 
existing power systems, without special 
privilege or discrimination. This will 
save the expensive duplication of trans- 
mission facilities, help to coordinate the 
entire power supply of each region, and 
assure its widest possible use at the 
lowest practical rates. 


3. Any savings made possible by this 
plan should be passed along to the 
users of electricity, under regulation by 
State Commissions or other properly 
constituted regulatory bodies. This will 


assure all the benefits of river develop- 
ment and hydro-power without the 
added expense of government going 
into business and competing with its 
own citizens. 

4. Government in any business en- 
dangers all business. Government in 
business escapes many normal business 
obligations, enjoys free mail, pays no 
federal taxes, and few, if any, other 
taxes, little or no interest. If govern- 
ment can sell electricity on this basis, 
it can sell shoes, groceries, automobiles, 
or anything else the same way. Gov- 
ernment may properly regulate busi- 
ness in the public interest but should 
not operate business. It should not 
play in the game for which it makes 
the rules. In other words, government 
should not try to be umpire and pitcher 
at the same time. 


eee 


Utilities Form Policy 
on Federal Projects 


One hundred and sixty-seven of the 
nation’s electric light and power com- 
panies, representing a large part of the 
business-managed electric industry, in 
a joint statement have made known 
their position with regard to proposed 
river developments by the United States 
Government. 

These developments, providing for the 
creation of the Missouri Valley Author- 
ity and other projects similar to the 
Tennessee Valley Authority, as well as 
the completion of several already in 
operation, entail an estimated initial 
expenditure in excess of $3,850,000,000. 
Additional projects at each. develop- 
ment would raise this total. 

The 167 electric companies sponsor- 
ing the statement are members of a 
group participating in a campaign to 
keep the public and their own inevstors 
informed regarding problems affecting 
the industry. C. Hamilton Moses, presi- 
dent of the Arkansas Power & Light 
Co., one of these companies, made the 
following statement regarding the an- 
nouncement: 

“This announcement of policy (see 
box on this page) is designed to clarify 
the position of the electric companies 
regarding river developments along the 
pattern of TVA. The companies have 
been wrongfully charged with attempt- 
ing to block such valley developments. 

“This is an injustice to the electric 
companies. We do not oppose any gov- 
ernment project of this kind provided it 
is economically sound. What does con- 
cern us is the threat of annihilation of 
the business-managed electric industry 
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by the use of taxpayers’ money to sub- 
sidize government power plants unfairly 
competing with the American business 
man.” 
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Turbine Production in ‘44 
Totalled 1,636 Units, Krug 


Turbine production in 1944 totalled 
1,636 units ranging in size from 3,000 
to 53,000-hp., and most of it was 
assigned to the Navy and Maritime 
Commission, WPB Chairman J. A. 
Krug disclosed in his annual report. 

During the year, 36,000,000-hp. were 
added to the Navy and Merchant 
Marine, the report shows, in turbines, 
marine diesels and reciprocating steam 
engines, of which half was in steam 
turbines. This was an increase of nine 
percent over 1943 marine turbine pro- 
duction and sufficient to supply five 
cities the size of New York, according 
to the report. 

Under the war time rural electrifica- 
tion program, 125,000 farms were con- 
nected by power suppliers in 1944, the 
report showed, an increase of 25,000 
over 1943 connections. 


Utility Offers to Purchase 
Santee-Cooper Power 


In order to avoid doubling the 
capacity of the 25,000-kw. plant which 
the South Carolina Power Co. now has 
under construction, President E. L. 
Godshalk has offered to purchase part 
of the South Carolina Public Service 
(Santee-Cooper) Authority’s power at 
the rate it would cost to produce power 
in a steam plant. 
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Santee-Cooper is now faced with a 
slack period as demand for power from 
war industries falls off. The utility has 
suggested a “recapture clause” that 
would permit the Authority to divert 
part or all of the power for new indus- 
tries whenever they signify a desire to 
move into the state. 


EHFA Liquidated; 
Government Profits 


Final liquidation of the Electric 
Home and Farm Authority, established 
as a companion to the Rural Electrifi- 
cation Administration to make avail- 
able ‘easy credit for home wiring and 
the purchase of electrical appliances, 
principally in rural areas, has been 
made, Federal Loan Administrator 
John W. Snyder announced recently. 

The Liquidation came as the Recon- 
struction Finance Corporation paid the 
U. S. Treasury $1,560,000, which 
Snyder said represents a net return to 
the government of $710,000 over the 
$850,000 capital stock of EHFA. 

The agency was dissolved in 1942 
and its assets turned over to RFC for 
liquidation. Assets then totalled 
$8,229,000, and liabilities $6,685,000. 
Assets consisted principally of 133,000 
installment contracts for wiring and 
appliances. 

Altogether, the Authority assisted 
7,100 small contractors and business 
concerns in 37 states. It purchased 
installment contracts of more than 383,- 
000 householders. Aggregate value of 
the contracts was about $53,048,000. 
They averaged less than $150 apiece. 


Kinston Warned Cut Rates 
to Shirt Companies Illegal 


Kinston, N. C., City Council has been 
warned that its present contract with 
local shirt factories granting them elec- 
tric power concessions is illegal and has 
been advised by Charles F. Rouse, an 
assistant United States district attorney, 
who represents a group of local busi- 
ness men, that the agreement should 
be tested in a declaratory judgment in 
Superior Court. The reduced rates have 
been granted since 1934 


New Eaton Unit Planned 


Construction on the second 22,500- 
kw. unit of Plant Eaton, new steam 
plant of the Mississippi Power Co., on 
the Leaf River near Hattiesburg, will 
begin this summer, President L. F. 
Sweatt has announced. The initial 22,- 
500-kw. unit of the plant is already in 
operation. 








Chattanooga Plans 
$1,500,000 Program 


The Electric Power Board of Chat- 
tanooga has announced a post-war pro- 
gram of expansion and reconditioning 
at a total cost of nearly $1,500,000. 

Improvements, added capacity and 
necessary work to relieve unsafe condi- 
tions, replace obsolete .equipment and 
reduce operating costs at the Board’s 
six 44-kv. step-down stations will call 
for $285,000 of expenditures. Work to 
be done includes new oil switches, re- 
winding over-age transformers, installa- 
tion of remote control equipment. A 
new station, estimated to cost $55,000, 
will be erected in the Lupton City area 
to serve a projected duPont nylon plant. 

Improvements and additions to 53 
lower voltage stations will call for an 
outlay of $56,000, with $13,000 being 
required for new lines. A new station 
will be built on Lookout Mountain, a 
duplicate feed line up the mountain, 
a new station in the East Ridge area; 
and capacity will be added at the St. 
Elmo station. A second line will also 
be built up Signal Mountain. 

Over $110,000 will be spent in im- 
proving 4-ky. lines used for residential 
service and in removing overhead lines 
in portions of the business district. To 
improve the outmoded underground sys- 
tem taken over from the Tennessee Elec- 
tric Power Co., $104,000 will be spent 
for eight additional underground trans- 
formers, new duct work, and cables. 

The Board’s existing direct current 
system, at two voltages, occupies much 
pole space and creates overhead line 
hazards in the downtown area. Since 
the system is expensive and serves only 
39 customers, $63,000 will be used to 
substitute service from the Board’s 
modern network system. 

Other expenditures include $450,000 
to extend service to approximately 3,000 
additional homes, $76,000 for improve- 
ments to the street lighting system, 
$65,000 for replacing old transformers, 
$150,000 for replacing obsolete types of 
meters in homes so that customers can 
use heavy duty appliances, and $60,000 
for automobiles and trucks. 


Spokane Bus Lines Sold 


Disposal of Washington Water Power 
Co., non-electric subsidiary, Spokane 
United Railways, was effected early in 
June when purchase of the bus system 
by Pacific City Lines for $850,000 was 
announced. Sale of the system, from 
which the utility realized about 15 
percent of its revenues, was necessi- 
tated by the Securities and Exchange 
Commission regulations. 
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PERSONNEL AND SAFETY CONFERENCE—Representatives of Ebasco client com- 
panies who met recently in New York to discuss programs relating to placement of 
returning servicemen, training, personnel organization, manpower, labor and safety 


problems. 


The committee composed of J. E. Yates, left, Pacific Power & Light Co., 


T. D. Hughston, Texas Power & Light Co., W. T. Rogers, Ebasco, C. V. Hussey, 
Arkansas Power & Light Co., P. G. L. Hasskarl, Pennsylvania Power & Light Co. and 
M. T. Dunlap, Carolina Power and Light Co. arranged a program of local meetings 
rather than one large national meeting because of transportation difficulties. The 
meetings are scheduled for the late fall period 





McKellar Bill Would Let 
TVA Stay in Tennessee 


Sen. Kenneth McKellar, Tennessee 
Democrat, has introduced a bill to 
repeal the requirement that the Ten- 
nessee Valley Authority maintain its 
principal office at Muscle Shoals, Ala. 

McKellar, arch-foe of TVA Chairman 
David Lilienthal, introduced the bill 
after Lilienthal told Congressmen that 
TVA was planning to move from Knox- 
ville, Tenn., to Muscle Shoals. 

Working headquarters were set up 
at Knoxville rather than Muscle 
Shoals because of the vast construction 
program in the Tennessee River’s head- 
waters and tributaries, Lilienthal ex- 
plained, and now that the construction 
program is complete, the agency plans 
to move to Muscle Shoals as a more 
central location on its system. Lilien- 
thal said funds for buildings at Muscle 
Shoals will be asked of Congress when 
building restrictions permit. 

Maintenance of the headquarters at 
Knoxville was one technical law viola- 
tion by TVA which McKellar never 
protested. Numerous similar acts by 
TVA’s directors were hurled at Lilien- 
thal by McKellar as examples of the 
TVA chairman’s disregard for the law. 


Capacitors Critical Item 


Three types of capacitors are in- 
cluded on the latest list of critical ma- 
terials and products submitted to the 
War Production Board recently by its 
joint committee on critical materials 
and products. They are dry-type, elec- 
trolytic capacitors, fixed paper dielec- 
tric wax impregnated capacitors, and 
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fixed tubular ceramic capacitors. 

Metal-clad switchgear, including cir- 
cuit breakers, fractional horsepower 
motors, and power and _ distribution 
transformers, also, were included on 
the list. 


Manpower Shortage May 
Reduce Coal Output More 


Manpower shortages threaten further 
reductions in domestic coal production, 
according to Solid Fuels Administrator 
Harold L. Ickes, who added that: 

“What we need is the release of 
10,000 miners from the armed forces.” 

European countries are facing a 
“very dismal winter” as far as coal 
supply is concerned, Ickes asserted. 

Domestic consumption in this country 
may have to be cut below the 80 per: 
cent of 1944-45 consumption level at 
which home heating supplies are now 
pegged, Ickes warned, if the manpower 
situation fails to improve. 

Recently, Ickes said the anticipated 
shortage for the fuel year ending next 
March 31 had increased to 37,000,000 
tons, including both bituminous and 
anthracite. He said more recently thal 
total U. S. coal production this year 
will fall about 56,000,000 tons short of 
the 686,000,000 tons produced last year. 
That, with the anticipated shortage of 
37,000,000 tons for 1945-46, would indi- 
cate that coal requirements have 
dropped, during the present fuel year, 
by 19,000,000 tons from the require: 
ments of the 1944-45 fuel year. 

Deterioration of mining machinery 
and increased age of coal miners were 
described as the principal reasons for 
the slump in output. ' 
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$22,000,000 Program 
Planned by C.L.&P. 


fiveYear Improvement Plan 
Announced by President Camp- 
bell—No New Capital Needed 


In the next five years Connecticut 
Light & Power Co. estimates it will 
gend $22,000,000 for additional elec- 
rie generating units, generating unit 
replacements, additions to transmission 
and distribution system facilities, C. L. 
Campbell, president, announced this 
week. Mr. Campbell estimates that the 
company will be able to fimance prac- 
tically all of the expenditures without 
haying to raise any additional capital. 
The proposed additions to the com- 
pany’s generating capacity include the 
installation at the Devon power plant 
of an additional 45,000-kw. high pres- 
sure steam unit to be followed by the 
rplacement at the Montville power 
plant of two 10,000-kw. low pressure 
mits with a new 31,250-kw. high pres- 
wre steam unit. The new Devon unit 
vill be practically identical with the 
fourth unit which went into service there 
in October, 1942. 

The Bristol load has heretofore been 
applied by power purchased from the 
Connecticut Power Co. This contract 
will be terminated and a new 69,000- 
yolt transmission line will be built from 
the Southington substation to Bristol 
enable that load to be supplied there- 
iter from. the company’s own system. 
Voltages are now being raised from 
9,000 to 115,000 volts on the com- 
pany’s Southington-Montville transmis- 
son line and a new 115,000-volt trans- 
nission line will be constructed from 
Devon to a junction point with the 
Southington-Montville line, in order to 
deliver to load centers the increased 
eleetric power made available by the 
additional generating facilities, 

Mr. Campbell said that the speed 
vith which the $22,000,000 improve- 
ment program can be gotten under way 
depends largely on the availability of 
‘sential materials and the time in 
which new power plant units can be 
constructed. 


Energy Production Rises 


Electric energy produced for public 
se in May 1945 totaled 19,371,895,000 
Wehr., an increase of 2.6 percent when 
compared with May 1944, while com- 
bined production of utilities and in- 
dustrial establishments of the country 
Was 23,667,443,000 kw.-hr. during the 
‘ame period, an increase of 2.0 per- 
‘ent from May of last year, according 
0a report issued by the Federal Power 


Commission. Average daily production 
of electric energy for public use in May 
was 665,701,000 kw.-hr., a decrease of 
0.7 percent when compared with the 
average daily production during the 
previous month, 


Senate Gets Bill Giving 
BPA Greater Freedom 


The House has passed and sent to 
the Senate a bill allowing the Bonne- 
ville Power Administration to com- 
promise certain claims against the gov- 
ernment resulting from its operations, 
bargain collectively with its employees 
and otherwise administer its operations 
with a minimum of the governmental 
red tape which must be followed by 
other agencies. 

The legislation, which was agreed 
to by private companies competing with 
BPA, includes numerous administrative 
privileges which have long been 
enjoyed by the Tennessee Valley 
Authority and which are held nécessary 
to the most efficient operation of a gow 
ernment business. 


Authority Board Appointed 


Four members of the North Caro- 
line Rural Electrification Authority 
have been reappointed by Gov. R. 
Gregg Cherry for four-year terms ex- 
piring June 5, 1949. Gwyn B. Price was 
reappointed chairman; the others are 
Mrs. Jane S. McKimmon, E. F. Allen, 
and W. M. Sherard. 


WPB Grants Priority 
Aid for Appliances 


WPB has granted priorities assist- 
ance for the manufacture of an ad- 
ditional 148,093 domestic washing ma- 
chines and for 27,993 additional do- 
mestic mechanical refrigerators in the 
third quarter. 

These moves are part of a program 
to furnish priorities assistance for the 
manufacture of 265,000 refrigerators 
and 350,000 washers in the third quar- 
ter, of which priorities for 9,298 refrig- 
erators and 46,110 washers remain to 
be granted. Washer manufacturers may 
produce in excess of authorized quotas 
if they can obtain materials to do so 
without priorities assistance. Refrig- 
erator manufacutrers may produce in 
excess of authorized quotas only under 
WPB’s “spot authorization” plan, and 
if allowed to do o under the plan, must 
find materials without priorities assist- 
ance. 

No refrigerators are expected to be 
available to the public at large, on an 
unrestricted basis, until early 1946, 
since they will be added to the frozen 
stockpile of pre-war models and doled 
out to essential users. Washers, how- 
ever, will be available without restric- 
tion as produced. 

Washing machine manufacturers, and 
quotas, for the third quarter are as fol- 
lows: 

Apex Electrical Manufacturing Co., 
Cleveland, 35,585 units; Beam Manufactur- 
ing -Co., Webster City, Ia., 9,079; Horton 
Manufacturing Co., Fort Wayne, Ind., 4,- 
800; Vidric Products Corp., Chicago, 
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WORK RESUMES AT SOUTHWARK—Rapid progress is being shown on the struciural 
steel work at the Southwark Station of the Philadelphia Electric Co. Excavation work 
was begun in August, 1941, but was halted by the war. The station will have one 
150,000-kw. cross-compound main turbo-generator and one 12,500-kw. auxiliary 
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6,600; Meadows Division, Electric House- 
hold Utilities Corp., Bloomington, IIL, 
9,295; Voss Products Manufacturing Co., 
Davenport, Ia., 3,700; Easy Washing Ma- 
chine Corp., Syracuse, N. Y., 32,182; Al- 
tofer Brothers Corp., Peoria, Ill., 22,360; 
Barlow & Seetig Manufacturing Co., Ripon, 
Wis., 17,992; Chicago Electric Manufactur- 
ing Co., Chicago, 6,500; Nineteen Hundred 
Corp., St. Joseph, Mich., 38,821; General 
Electric Co., Bridgeport, Conn., 18,430; 
Bendix Home Appliances, Inc., South Bend, 
Ind., 18,000; Automatic Washer Co., New- 
ton, Ia., 6,700; Dexter Co., Fairfield, Ia., 
6,400; Appliance Manufacturing Co., Alli- 
ance, O., 4,900; Zenith Machine Co., 
Duluth, Minn., 4,200; One Minute Washer 
Co., Kellogg, Ila., 3,200; Westinghouse 
Electric Corp., Mansfield, O., 3,200; The 
Maytag Co., Newton, O., 38,504; Norge 
Division, Borg-Warner Corp., Detroit, 
7,842; Landers, Frary and Clark, New 
Britain, Conn., 5,600. 


Refrigerator manufacturers, and quo- 
tas, for the third quarter are as follows: 


Admiral Corp., Connersville, Ind., and 
Tecumseh, Mich., 7,952 units; Crosley Re- 
frigerator Cé., Richmond, Ind., 11,067; 
Gibson Refrigerator Co., Greenville, Mich., 
8,974; Frigidaire Division, General Motors 
Corp., Dayton, O., 56,445; General Elec- 
tric Co., Erie, Pa., 47,501; Nash Kelvina- 
tor Corp., Grand Rapids and Detroit, Mich., 
27,825; Seeger-Sunbeam, Evansville, Ind., 
and St. Paul, 25,639; Servel, Inc., Evans- 
ville, Ind., 20,272; Norge Division, Borg- 
Warner Corp., Muskegon, Mich., 14,369; 
Westinghouse Electric Corp., Mansfield 
and Springfield, O., 21,068; Philco Corp., 
Connersville, Ind., Chicago, and Tecumseh, 
Mich., 12,090; Ranney Refrigerator Co., 
Greenville, Mich., Sidney, O., and Tecum- 
seh, Mich., 2,500. 


Total Bonneville Power 
Income over $62,000,000 


Gross revenue from sales of Bonne- 
ville and Grand Coulee power since the 
first generators were put in operation 
passed the $62,000,000 mark in May, 
and there will be a net surplus of $14,- 
500,000 after payment of power costs, 
investment interest and operating ex- 
penses, D. L. Marlett, assistant Bonne- 
ville administrator, reports. 

The surplus, Mr. Marlett said, will be 
used as a cushion to offset the dip in 
operations following the end of the 
war. It also will provide a “substan- 
tial subsidy” for irrigation development 
at Grand Coulee. 


Ickes Will Probe Charges 


Interior Secretary Harold L. Ickes 
told a press conference that while he 
hoped and believed the charges untrue, 
he would make an investigation of 
allegations that Reclamation Bureau 
employees are “sabotaging” plans for 
a Columbia River Valley Authority. 
The charges were reported to have 


been made in an article in “The 
Nation.” 
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Falck Orders Cuts 
in OWU Personnel 


Director Takes Steps to Fold Up 
Organization as Soon as Possible 
—Power Section Work Nears End 


Major reduction in force by the Office 
of War Utilities, aimed at a final fold- 
ing up of the organization in the not 
distant future, have been ordered by 
OWU Director Edward Falck. 

First step is a discontinuance of the 
processing of applications on various 
War Production Board forms by the 
various OWU divisions concerned. 
Hereafter, applications on forms WPB- 
2774, 617, 541 and similar forms will 
be done by a special section to be or- 
ganized in the Materials Control 
Branch. The new section will have 
at least one analyst from each OWU 
division. Heretofore, each OWU divi- 
sion has had its own section for pro- 
cessing these applications. A marked 
decrease in the volume of applications 
since order U-1 was amended to allow 
any utility construction other than 
buildings was responsible for the move. 

It is anticipated that the move will 
result in the transfer or release of 
about 75 percent of the OWU division 
personnel who have been processing 
applications. 

The power supply section of the 
Power Division is due to be folded up 
reasonably soon after August 1, it was 
learned, although formal orders to this 
effect had not been issued early this 
week. It was believed that one engi- 
neer would be retained in the Power 
Division to handle work of power sup- 
ply nature which may arise. 

Discussion of disestablishment of 
OWU, which has been an autonomous 
organization in WPB since February, 
1943, indicates that such action will 
be taken this fall, probably early in 





Paper Is Ammunition 


Paper is scarce today because over 
700,000 different war items are wrapped, 
labeled or made from paper or con- 
tainer board. The war in the Pacific 
increases the demand because products 
going to that area require double and 
triple packing for protection against 
weather and insects. 

So share your Exectrica Wor.p; 
the number of copies is limited. 

Keep in operation in your office and 
plant a continuous drive to collect all 
waste paper for salvage. Contribute 
your dead correspondence, obsolete 
records, useless display material, and 
unusable cartons. , 





the fall. It is expected that when thic 
is done, a small bureau to handle utility 
matters will be organized in anothe; 
W PB division. 

Falck is known to be anxious to close 
up OWU as soon as it properly can he 
done. Presently, he is concerned yith 
finding a man to head whatever organ. 
ization is left behind. The name of 
Paul B. Valle, now a deputy directo: 
of the Power Division, has been mep. 
tioned in this connection. 


New Detroit Edison Plan 
to Aid Farmers Electrify 


To encourage the electrification o{ 
the remaining 5 percent of unconnected 
farms in the area which it serves, De. 
troit Edison Co. has requested and ex. 
pects to receive approval from the 
Michigan Public Service Commission of 
a new ruling which permits the com- 
pany to build farm extensions at its own 
expense with the customer paying only 
a nominal minimum monthly bill instead 
of contributing part of the cost of the 
line. 

Under the new ruling there will be 
no construction charge for any farm ex- 
tension line of reasonable length. The 
farmer will be asked to pay only a 
minimum net amount of $2.25 a month 
for three years after the service is con- 
nected. For this amount the company 
will render all its usual electric service, 
including the use of 54 kw.-hr. a month. 


TVA Takes Over East 
Tennessee Light & Power 


The Tennessee Valley Authority has 
taken over the generation and transmis 
sion properties of the East Tennessee 
Light & Power Co., and six municipali- 
ties and one cooperative have taken over 
the distribution systems. The sale price 
was $8,750,000. 

Municipalities involved were Bristol, 
Va. and Bristol, Johnson City, Erwin, 
Elizabethton, and Greenville, Tenn. The 
co-op was the Mountain Electric Co- 
operative of Mountain City, Tenn. 


Condemnation Vote Later 


For the second time, Omaha City 
Council has deferred the election which 
would give voters an opportunity to de- 
cide whether of not the city should con 
demn the properties of the Nebraska 
Power Co. The former City Council 
set May 15 as the original election dale 
and changed it later to June 26; the 
date set by the newly installed council 
is September 11. 
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his g New Electrode Standards 
lity for E60 Series Published 


her 


4.6 


4 new issue of specifications for iron 
lose and steel arc-welding electrodes, carry- 4.5 
he Mf ing the designation A233-45T, has just 
vith fy been published jointly by the American 
Welding Society and the American So- 44 


ran: 

jeg ciety for Testing Materials. 

ctor The new issue is a revision of the 

en. @ tentative specifications which covered 43 
electrodes of the E6010, E6011, etc. F 
types. 

An appendix explains the concept of 

the classification numbering system used 42 


in the specifications and a discussion of 
ify each electrode classification in the E60 


gries as to type of coating, suitable cur- 4.1 
of rents and voltages and mechanical s 
ted properties. Also included is a list of + 
De. codes with which each classification : 4.0 
the compl ie S. ~ 
Copies, selling for 25 cents, may be . 
nol Mt cured from the American Welding , 3.9 
OM BH Society, 32 W. 39th St., New York 18, § 
owl i \ Y., or the American Society for Test- = 
nly ing Materials, 260 S. Broad St., Phila ™ 3.8 
o delphia 2, Pa. 
; ” 
| be ‘ ‘ 3.7 
.. § Order L-176 Open Ended 
The to Allow Fan Production 36 
uh WPB has “open-ended” order L-176 
son. f° allow the restricted production of 
any  ‘ectric fans and continued through the 3.5 
ice, @ ‘tird quarter its program calling for 
nth, @ Mlorities assistance for the manufac- 


ture of 25,000 fans per quarter. 3.4 
Restrictions on distribution of fans 
remain in effect and apply to all pro- 








duction, whether achieved with or with- 3.3 a "| 
rey MH wut priorities assistance. No manpower Vv 1942 
clearance is required for production 
has f fans without priorities assistance. 3.2 
nis FP Me Ae iM Sod A Si Clon 8 
ssee : . 4 
al BH op Output Rises Sharply Following Holiday 
+ io Public Service Co. : 
+p . <7 9: Following the sharp drop during Weekly Output Millions Kw.-Hr. 
. to Erect Service Building the July 4 holiday week when the elec- 1945 1944 1943 
tol, | «=A new service building to house all trical energy distributed by the light  juty 14 4,295 July 15 4,377 July 17 4,184 
vin, @ ‘stribution facilities of the Ohio Public and power industry totalled only 3,978,- Ju 4% SY 4 33 sung a 
The @ Stvice Co. at Warren is expected to be 426,000 kw.-hr., output for the week June 23 4,338 June 24 4,325 June 26 4,120 
Co. @ tady for occupancy next September. ended July 14, 1945, rose sharply to ro " a'327 om 10 4368 Sons 12 4040 
The $250,000 contract has been awarded 4,295,254,000 kw.-hr. However, this was coe Pe aa oo = a Mer a won 
to the W. B. Gibson Co., and construc- 1.9 percent below the figures for the May 19 4,377 May 20 4,246 May 22 3,992 
tion is proceeding rapidly. corresponding week of 1944 when the Mor . re mat = tae hrm 2 3308 
r Company officials said the present figure was 4,377,152,000 kw.-hr. The Apr. 28 4,416 = Apr. 29 4,336 May | 3,867 
: ‘rvice building, an obsolete power figures were released by Edison Electric 
City @ Plant, will be abandoned. No organi- Institute. 
nich @ tion changes will result from the move. All regions of the country with the Percent Change from Previous Year 
de- exception of the West Central, plus 2.6 Week Ending 
con . percent, and the Southern States, plus ‘lhe tttteiet? cheat 
ska = 2.4 percent, showed decreases over the New Encland.......... ~26 —08 il 
neil Co-op to Construct Lines corresponding week of 1944. Decrease Mid Atlantic veeeens “an. 7: $23 
Jate Hickman-Fulton Rural Electric Co- was greatest in the Pacific Coast region, West Central .......... +26 +52 +12 
the HH %Pearative has been given permission by minus 6.8 percent; next greatest in the p0ushemn States ........ + 28 Tiaie. :e 
ncil @ the Kentucky Public Service Commis- Central Industrial. region, minus 2.8 Pacific Coast .......... a ee ae 
‘on to build 45 miles of rural lines. percent. Total United States —1.9 +10 +04 
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SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
mission in a series of orders recently 
issued affecting electric utility com- 
panies; 


GRANTED PERMISSION to Arkansas-Mis- 
souri Power Corp., subsidiary of the Mid- 
dle West Corp., to sell, subject to certain 
conditions, $2,000,000 of first mortgage 
bonds, dated December 1, 1944, and due 
on December 1, 1974, and use the proceeds 
to redeem $2,000,000 of outstanding 4 per- 
cent first mortgage bonds due on June 1, 
1965 at 104} percent. 


GRANTED PERMISSION to the Ohio Power 
Co., subsidiary of American Gas & Electric 
Co., to use excess treasury cash to acquire 
for cancellation its gold debentures out- 
standing in the principal amount of 
$2,000,000, due 2024, by inviting tenders 
from time to time until December 31, 1946. 
No debentures would be purchased at less 
than 126 percent or more than 130 per- 
cent, plus accrued interest. 


Permittep Appalachian Electric Power 
Co. to use $750,000 of excess treasury cash 
to acquire for cancellation a portion of 
its outstanding $3,965,000, Series A, 6 per- 
cent gold debentures, due 2024, provided 
that no debentures are purchased at less 
than 126 percent or more than 130 per- 
cent, plus accrued interest. 


Approvep the proposal of the Public 
Service Co. of Indiana to organize the 
Indiana Gas & Water Co. and to acquire its 
no-par value common stock in the amount 
of $1,200. Later SEC will pass on the 
proposal of Public Service to sell all of its 
gas and water properties and its Sheridan 
ice properties to the new corporation. 


Permittep Mountain States Power Co., 
in a supplementary order, to accept the 
bid of Kidder, Peabody & Co., made in 
competition, to purchase $7,500,000 of first 
mortgage bonds, due July 1, 1975, at 
101.26, bearing a coupon rate of 3. per- 
cent. Proceeds of the sale along with gen- 
eral funds are to be used to redeem 
$7,500,000 of first mortgage bonds, 4} per- 
cent series, due 1965, at 104 plus accrued 
interest. 


APPROVED PROPOSAL of Birmingham Elec- 
tric Co. to redeem and cancel at the call 
price of $110 a share, plus acerued divi- 
dends, 12,515 shares of its outstanding 
$7 cumulative preferred stock, The shares 
to be redeemed will be selected by lot. 
To effect the redemption, Birmingham pro- 
poses to use cash in its treasury plus the 
proceeds from the sale of United States 
Treasury certificates. 


Applications Filed 


WHEELING Evectric Co. and its parent, 
American Gas & Electric Co., have filed a 
joint application requesting approval of 
the proposed issuance and sale by Wheel- 
ing to American Gas of 7,154 shares of 
its no par value common stock for $1,000,- 
000 in cash. These are authorized but un- 
issued shares. Proceeds from the sale of the 
stock are to be used to complete utility 
plant additions. 


New York Power & Licur Corp. has 
asked permission to sell its substation at 


34 


Carmel, N. Y., to the New York State 
Electric & Gas Corp. for $200,000. 


Hearings Scheduled 


Jury 24: On a proposal of the Public 
Service of New Hampshire to sell its gas 
properties to Charles R. Pritchard, Jr. 


. Aueust 8: On a proposal of Federal 
Light & Traction Co. to sell to Gerald L. 
Schlessman, Denver, Col., all of the out- 
standing capital stock, 6,500 shares of 
$100 par value, of the Sheridan County 
Electric Co., operating in Sheridan, Wyo., 
for $641,015 in cash, subject to closing 
adjustments, 


State Rural Electrification 
Division Back in Illinois 


Restoration of the state division of 
rural electrification, effective as of July 
1, has been announced by the [Illinois 
Agriculture Department. The division 
was discontinued two years ago because 
of war-time restrictions on construction 
materials. 

The recently enacted 1945-47 division 
appropriation of $31,000 was sought to 
stimulate expansion of 27 rural elec- 
tric cooperatives and 44,300 miles of 
rural electric lines now serving 115,- 
000 farms, about half of those in the 
state. REA lines are in 87 of the 102 
counties. 


Surcharges Removed 


Electric consumers in Brownsville. 
Tenn., will save $10,000 annually as a 
result of removal of surcharges on com- 
mercial and industrial bills and discon- 
tinuation of amortization charges on all 
bills, Tennessee Valley Authority has 
announced. TVA listed the savings as 
$5,500 on residential bills, $3,900 on 
commercial, $1,200 on industrial. 





UTILITY REPORTS 





Net Income 
1944 1945 

. $2,414,777 $1,297,279 
2,369,170 2,582,641 


* Arkansas Power & Light... 
* Carolina Power & Light..... 
* Engineers Public Service 


ME I cla ate ica tasteecnon 8,251,962 5,666,498 
*lowa Public Service.. . 652,061 4,074 
* Louisiana Power & Light.... 1,218,279 756,078 
* Mississippi Power & Light.. 1,450,713 570,924 
* Montana Power.............. 112, 4,327,092 
*New Orleans Public Service 1|,984,848 1,580,819 
* Northwestern Electric....... 524,770 641,882 
* Pennsylvania Power & Light 5,398,524 5,668,576 
* Puget Sound Power & Light 

MS CUES. 507 cet Rocnls 4,098,253 4,743,474 
t Savannah Electric & Power.. 369,845 407,111 
* Washington Water Power 

pnd: sobs. jgaas .b 206% shies 2,620,470 2,556,229 





* Twelve months ended May 31. 
{ Twelve months ended April 30. 
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World's Highest Capacity 
Transformers for BPA 





Construction of what is expected t) 
be the highest-capacity power trans. 
former bank in the world, to be installed 
in Bonneville Power Administration’. 
Troutdalé, Ore., substation next Spring, 
is underway. 

A $772,434 contract awarded Genera] 
Electric Co. calls for delivery at Trow. 
dale of four 50,000-kva.  self-cooled 
transformers with auxiliary forced.ai; 
cooling equipment giving a rating of 
83.333 kva. Three transformers will he 
installed in a single bank with a total 
capacity of 250,000 kva. under forced. 
air cooling, and the fourth will serve as 
a spare. 

Large amounts of additional powe: 
can be furnished the Portland area with 
installation of the new transformer bank 
which will be capable of handling th 
entire output of four of the big 54,000. 
kw. units at Bonneville Dam or two of 
the 108,000-kw. giants at Grand Coulee 

The transformers, to be manufac. 
tured at G.E.’s Pittsfield, Mass., factory, 
will be 60-cycle, oil immersed, single. 
phase, outdoor type units with 220-ky, 
star-connected high voltage windings, 
with remote motor operated tap-chang. 
ing-under-load equipment. Intermediate 
windings, will be 66.7-kv. delta and 
115.5-kv. star, and low-voltage windings 
will be 13.2-kv. delta. 


Idaho Power Announces 
$4,460,000 Expansion Plan 


To meet projected power demands 
during the next few years, Idaho Power 
Co. has announced plans for a $4,460, 
000 construction program. 

Projects included are the Hagerman 
Valley hydroelectric development, wit! 
an approximate capacity of 13,500 kw. 
at an estimated cost of $2,000,000; 122 
miles of 138-kv. transmission line, $1, 
150,000; a substation, switching equip- 
ment, and miscellaneous transmissiol 
and distribution system additions and 
improvements, $1,310,000. 


Ohio Edison Co. Will Add 
Equipment at Barberton 


A ‘néw-60,000-kva. substation of the 
outdoor type and a 138-kv. steel towel 
line will be constructed by the Ohio 
Edison Co. at Barberton. The line wil 
tap the present Cleveland-Akron trans 
mission line about 24% miles from Bar 
berton. Capacitor equipment, costing 
$110,500, will also be installed shortly 
in the Eight Street Substation at Bar 
berton. 
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EMPTATION IS STRONG to start with a quotation 

from the Litany this introduction to the 1945 
edition of Execrricat Wortp’s Annual Lighting 
Feature. But to do so might be thought disrespectful 
and we forbear. However, the fact remains that as it was 
the only load in the beginning of the electric utility 
industry, light was the first load builder, although the 
term did not come into use until much later. 

Now, as the time approaches when the wat-imposed 
ban on load building will be lifted, light comes forward 
to take again first place in selling effort. Lighting equip- 
ment of all kinds will be available in volume long before 
production of other energy-using devices is sufficient to 
permit their promotion and sale in terms of load build- 
ing. This is the reason for the words that head ‘this spe- 
cial section of Erecrricat, Wor tp, “Light—Again the 
First Load Builder.” 

In the following pages are articles on the four broad 
divisions of the lighting field—street and highway, in- 
dustrial, commercial, and home, lighting. In each of the 
four divisions two views of the post-war market are pre- 
sented, that of manufacturers of lighting equipment 
and of electric utilities. 


Better Light—Better Sight 


It is not only the manufacturers and the utilities as 
such that are intimately concerned with the post-war 
lighting market. There is the Better Light—Better 
Sight Bureau which is planning to continue in the com- 
ing time the same effective work in the cause of good 
lighting that distinguished it in the pre-war years. 

The Bureau has projects in hand for three films which 
will be available for local showings by utilities and 
others. One is a Technicolor movie produced by the 
Walt Disney Organization of which delivery of prints 
is expected in October. Supporting material for this 
film will include an attractive consumer booklet, direct 
mail pieces, expository charts, newspaper advertising 
copy, and a manual for conducting meetings at which 
the film is shown. Now available is a sound-slide film 
on street lighting and soon to be ready is another on 
home lighting. 

Of very great importance is the contribution of the 
Bureau to manuals which will be put out by a national 
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organization of educators. ‘These manuals, which are 
expected to have wide distribution in the educational 
field, are designed to inform school superintendents and 
teachers on eyesight conservation and particularly on 
how adequate and proper lighting contribute to the wel- 
fare and progress of pupils. 

Another project is preparation of'a booklet on home 
lighting intended for distribution to prospective home 
builders and to home owners planning on remodeling. 
Another is a check-list in booklet form which will en- 
able store operators to select intelligently the kind of 
lighting fixtures most suitable for their requirements. 


Illuminating Engineering Society 


Basically significant in any consideration of lighting, 
whether as a market for equipment, as a user of electric 
service, as a means for facilitating industrial production, 
as a conserver of vision and health or whatever may be 
the particular subject, is the work of the INuminating 
Engineering Society. For years the Society has tadied 
virtually every phase and facet of the lighting art and has 
published the results therefrom in recommendations of 
proper lighting for practically every use. These recom- 
mendations, covering lighting in mills, factories, shops, 
stores, offices, schools and homes, are the bible of the 
illuminating engineer. But they are not fixed and final; 
they are in a continual state of revision as knowledge 
of the art increases and as progress is made in light 
sources and lighting equipment. The advent of the 
fluorescent tube with its high efficiency of light pro- 
duction and its characteristics so different from those of 
the incandescent lamp, required the development of 
new practices which are now being incorporated in revi- 
sions of the I.E.S. recommendations. This work is be- 
ing pressed with all possible speed and much has already 
been accomplished so that the illuminating engineer can 
expect confidently that his professional society will be 
even more helpful to him in his post-war job of re- 
lighting America than it was in the years before. 

Thus it is that the approach to the post-war lighting 
market is the approach of an industry, not of any 
group or interest walking alone. All are moving forward 
together, all cooperating for greatest service to the users 
of light and for solidest profit to the suppliers of it. 
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STREET AND TRAFFIC 
SAFETY LIGHTING 


Manufacturers Supply Selling Tools 


A. F. DICKERSON 


Chairman, Executive Committee, Street and Traffic Safety Lighting Bureau 


Pos?-WAR STREET LIGHTING plans are being made 
now. Many cities have completed their preliminary 
plans and one—Chicago— has already voted $3,000,000 
for the first third of a fixed program. The amounts 
involved in some of these plans run into large figures 
and the total of all post-war street lighting plans may 
well be over a quarter of a billion dollars. The public 
will look to the electrical industry to see that these plans 
are made and executed properly and the money involved 
is spent wisely. 

Just why is the time right to relight America and 
what does it mean to the electric utility industry? The 
answers to these questions are helping to re-shape 
the policies of many companies. Back in 1932 night 
traffic fatalities for the first time exceeded those during 
the daytime. Ever since then the remarkable work of 
the traffic engineers and enforcement officers coupled 
with a good job of public education has been responsible 
for a steady down trend in daylight traffic accidents and 
deaths. This good work has also extended into the 
night but has been more than offset by lack of visi- 
bility which really means lack of adequate street light- 
ing. So today about two people are being killed at 
night for each daylight death although the night traffic 
volume is only one-quarter of the total, and in some 
cities the rate is as much as four night deaths to one 
day death. 


Cities Ready to Modemize Lighting 


Municipal and state officials are cognizant of this bad 
situation and for the first time are beginning to realize 
that only better lighting can correct it. Furthermore, 
they know that municipal expenditures for lighting have 
not kept pace with the cost of other services. In fact, 
lighting costs have been going down since 1931 in spite 
of ever increasing trafic and traffic deaths. Cities are 
definitely ready to modernize their strget lighting and 
to bring intensities up to levels of I.E.S. Recommended 
Practice for Street and Highway Lighting. 

Back in 1938 a survey indicated that the average 
cost of street lighting was 13 cents per linear foot. 
A street that could be taken as average was relighted 
to I.E.S. recommendations and the cost became 39 
cents per foot with four times as much electricity used 
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as before. It appears reasonable from this instance that 
if all streets were lighted according to I.E.S. recom- 
mendations that street-lighting revenue would be tripled 
and energy used multiplied four times. 

The peak consumption for street lighting of 2,300,- 
000,000 kw.-hr. was recorded in 1931. Present day 
street lighting in round numbers uses only 2,000,000,- 
000 kw.-hr. per year. I.E.S. street lighting would te- 
quire 8,000,000,000 kw.-hr. So the post-war market 
is an additional 6,000,000,000 kw.-hr. If this is at- 
tained, annual revenues will be increased from $75,300,- 
000 to about $230,000,000. 

These amounts are substantial and important enough 
in themselves to warrant the awakening interest in this 
subject but there are equally as important collateral 
gains to be considered. For instance, when business 
streets are brightened light contrasts are disturbed. 
These must be restored and the loads added in doing 
this may often far exceed those of the added street 
lighting. The record shows that these collateral gains 
were nearly eight times as much as the increased street 
lighting load on Market Street, San Francisco, after 
street illumination was boosted ninefold. 


Light Sources 


Of particular interest to utility operating men are the 
illuminants and equipments which will most likely be 
offered by the manufacturers for street lighting modern- 
ization, and their availability. The four illuminants to be 
considered and their efficiencies are shown ir: the follow- 
ing table: 

Lumens Per Watt 


— 


Bare Lamp On Pavement 


Incandescent 20 3to 9 
Mercury 36 10 to 12 
Fuorescent 40-45 10 
Sodium 45-50 16 


Incandescent lamps will continue to supply the bulk 


of our street lighting due to their variety of sizes, !ow 


cost, ease of maintenance, reliability and adaptability 
Mercury lamps may well replace luminous arcs ind 

incandescents on business streets and some main traffic 

arteries. The scales were tilted in favor of merculy 
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shen the people of Denver accepted it with such great 
enthusiam even without color correcting incandescent 
imps. They found that neon signs and show windows 
rovided the needed complementary colors along the 
dewalk areas although the recent ““brownout’’ proved 
hat straight mercury®alone was quite satisfactory. The 
,vantages that will make mercury lighting popular are 
high efficiency, liveliness and brilliance of arc lighting, 
ind long lamp life and low maintenance expense. 

The fluorescent lamp has still to prove its usefulness 
3a street illuminant. Installations have been made 
it Detroit, Cleveland and Schenectady and are being 
ested and watched for defects and possible improve- 
ments. The advantages of its high -efficiency and broad 
pavement brightness bands are offset by high instal- 
tion and maintenance costs and the difficulty of 
dicient light control. Then there is the serious problem 
of insulating the tube against sudden changes in ambient 
temperatures with consequent reductions in light which 
must be more satisfactorily solved. All we can say for 
it now is that it looks promising for certain limited 
future applications. 


Sodium Lamp Perfected 


Sodium lighting has lived up to expectations. The 
goal of perfecting the lamp to last a year under ideal 
operating conditions has been achieved and even sur- 
pssed in a few installations. Its high efficiency, low 
maintenance expense and proven worth in the reduction 
if accidents assure its future in prescribed applications. 
These are for lighting highways, bridges, tunnels, inter- 
ections, over- and under-passes, railway crossings and 
patticularly those places where yellow light can be useful 
in warning motorists of possible danger. 

New ‘andinéiee designs, with ariliaaticn efficiencies 
wo to three times those of most fixtures now in 
peration, were first placed on the market about five 
years before we entered the war. Considerable progress 
iad been made toward moderization by some utilities 
id cities before being stopped by Federal restrictions. 
Those new luminaires are as modern and efficient today 
‘any of the post-war designs. Changes contemplated 
a improved details of construction in a few instances 
hut nothing which will hasten the obsolescence of the 
mmediate pre-war designs. 


Replacements with Larger Units 


Some manufacturers have indicated there will be in- 
“pensive and more efficient replacement fixtures for the 
custing million and a half or more radial wave reflectors 
Which differ little from G. H. Stickney’s original of 

forty years ago. Many of these, however, will be re- 


placed | by nae large units in our plans to bring 


ill lighting up to I.E.S. recommendations. In the 
future more thought must be given to selling many 
nore kilowatt hours per mile of street. Power is cheap 
and the public gets far more for its money when big 
amps are used in the highly efficient, easily maintained 
Modern luminaires than. it does from commonly used 
‘bug” lights or marker lights. The average size street 
lighting lamp in this country is only 2,500 lumens, 
whereas, the average in well-lighted Detroit is 7,550 
lumens, 
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The next matter of importance concerns availability 
of equipment and supplies to start this big relighting 
job. Federal restrictions have been so largely broadened 
or lifted that orders can be placed now in sufficient 
quantities and high enough priority at least to start 
many of these lighting programs. Currently the value 
of new equipment is limited to a $25,000 priority 
order. Orders in excess of this amount can be accepted 
on a non-priority basis for future delivery as material 
and labor become more plentiful or restrictions are 
further lightened. 


Money for Highway Lighting 


References have been confined to street lighting 
although there will be hundreds of highway lighting 
installations made in the next few years. Congress 
has already voted one and one-half billion dollars which 
is to be matched by the States for a three year highway 
construction program. About one-half of this is to be 
spent on limited access highways, or freeways, over- and 
under-passes and other highway construction which must 
be lighted. Cities and states expect a continuance of 
these Federal grants and are planning construction in 
some cases for the next ten years. For instance, plans 
are being made for 600 miles of lighted freeways in 
California alone. The lighting of these freeways will 
be so much better than that of nearby or connectin 
streets that it well might set up standards even in 
excess of I.E.S. minimum requirements. The fact that 
such a large percentage of our night fatal traffic accidents 
occurs on the highways as they approach our cities will 
also start agitations for the lighting of these danger 
zones. 


Promotional Campaign Under Way 


The manufacturers of street lighting equipment in 
NEMA, realizing the great need for traffic safety light- 
ing and the business possibilities involved, employed the 
Griswold-Eshleman agency to survey the situation with 
both utilities and municipalities and prepare a pro- 
motional program. The program finally adopted is 
patterned after suggestions from these interests. It con- 
sists mainly of advertisements in electrical and municipal 
magazines, monthly newsletters to about 14,000 munic- 
ipal and utility people, direct mail pieces for use by 
utilities, show window displays, news releases and other 
forms of promotion. These activities are being fur- 
ther supplemented by the efforts of the individual 
manufacturers. 

The NEMA program has received almost universal 
endorsement and many utilities are now using or are 
laying plans to use the direct mail pieces and newsletters 
to stir up interest in adequate lighting in the communi- 
ties they serve. Some have made most comprehensive 
and commendable promotional programs of their own. 


More Load, Revenue, Good Will 


So the job of relighting America is about to start. 
While the returns in more load, revenue and good-will 
will be tremendous, they will be insignificant in con- 
trast to the satisfaction that will come to all in our 
industry for having been instrumental in the saving of 
thousands from death, millions from injury and billions 
of dollars from property damage prevented. 





The “Look Ahead” of One Utility 






W. B. HURLEY and E. H. RICHTER, d 


Sales Department and Planning Division, respectively, The Detroit Edison Co. tl 


Derroir Epison’s PLAN of action for the post-war 
promotion of safer street illumination was roughed out 
in the fall of 1943 when we reorganized our procedure 
within the company for handling its various phases. 

In general, we sought to “extrovert” our thinking on 
the subject—to study the needs of our many communi- 
ties realistically and react accurately to trends in their 
needs and wishes. We made our sales department 
responsible for all negotiations with communities for 
the installation or alteration of street lighting systems, 
trafhic lights, police signal lights. 


Economics Kept in Mind 


From that time on the department has received all 
orders from municipalities and others, and is responsible 
for the necessary routine so that work can be coordinated 
and properly recorded. Orders are promptly forwarded 

the planning division which furnishes the necessary 

epartment orders for construction, draws layouts, etc. 

Our design of street lighting systems is based on the 
1940. I.E.S. “Code for Street and Highway Lighting,” 
which is fast becoming the recognized authority 
throughout the country. Keeping an eye on the engi- 
neering standards that should be met, we nevertheless 
remember the economics of street lighting—upon which 
a program eventually must stand or fall. We consider a 
$2 per capita cost per year a very desirable figure for the 
average municipality. This seems a fair Ggure permitting 
a well balanced lighting system. There are exceptions, 
of course, but we like to keep our systems under this per 
capita figure unless they are 100 percent ornamental 
design, or are located in resort areas receiving tax money 
from outside sources. 


Good Accident Record 


We have found the I.E.S. Code an extremely helpful 
standardization of the best thinking on scientific safety 
illumination, and look forward to the revised version now 
in preparation. This will, aside from minor changes, 
provide for the first time, accurate, tested specifications 
for freeways and their specific problems—the elimination 
of street intersections and pedestrians; the breadth of 
the highways; the increased speeds. The illumination 
provided by us on Davison Freeway in Highland Park 
was in many ways experimental, and the standards 
determined there will be incorporated in the revised 
code. 

So you can see that we have been quite busy helping 
to develop the scientific principles of safety illumination 
which will be of the greatest importance in post-war 
modernization and construction. It is interesting to 
note, incidentally, that there have been practically no 
night accidents on Davison since it was built. There 
have been no rear-end collisions caused by poor visibility. 
This can be contrasted with the record of a new indus- 
trial express highway in Detroit, which has not been 





illuminated and on which there have been m ‘NY Tear. 
end accidents. Reading all these signs, we will give oy 
most earnest attention to both the science and economic; f° 
of street lighting in the post-war period. 


Sell, but Don’t Over-Sell 


We are convinced that communities must not be 
oversold on street lighting. We must sell them good f° 
equipment, safe levels of illumination—but only what 
they need. In dollars and cents, we have not found 
lighting a lucrative business, so for this reason, too, we ff 
have in recent years given much attention to the eco- 
nomics of the problem. 

Our rate division has made cost studies to determine 
whether our rates are in proper order. We found that 
our smaller lamps—1,000 and 2,500 lumens—are under 
priced. This situation has had a drastic effect upon our 
chance of breaking even, because, of the 24,766 lamps 
in our system, some 11,000 are of these sizes. We have 
not made a change in our price schedule, however, 
because as matters stand now, a change in rates on thes 
smaller lamps would affect many small communities 


Small Lamps, High Cost 


There are, however, scientific reasons why we would 
like eventually to discontinue the 1,000 lumen street 
lamp and make the 2,500 lumen the smallest in our rate @ 
schedule. Small lamps are too expensive, considering & ‘ 
their output, and they are rather out of place in the 
types of luminaire that are most desirable today. 

At the same time we are making a careful study of the 
economics of multiple lighting, which we have used only 
sparingly in our system. Usually our street lights are ot 
the series type with a minimum of eight lamps to : 
circuit. When two or three lights have been necessat) 
in an isolated spot, we have resorted to multiple lighting 
controlled by individual time clocks. 


Post Heights Increased 

Our planning division is watching with interest the 
newer developments in equipment which are gr idually 
taking shape in the post-war street lighting picture. We 
né iturally seek to replace the short old-fashioned standard 
with the newer, taller posts. We have successfull 
developed the welding of extensions onto short posts to 
achieve higher mounting heights, and have found the 
practice a good one. 

We favor ornamental equipment for main business 
sections, but prefer to sell semi-ornamentals and other 
utilitarian types of equipment to the rest of the com 
munity because of the lower operating cost and | reduced 
street lighting budget. Our experience in the ‘20s ha 
had something to do with our attitude in this respect 
At that time municipalities with their large tax income 
became over-enthusiastic on ornamental equipment 
and turned much of it off when the depression came 
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Some of it is still out of service. Now we advise com- 
munities to use completely modernized ornamentals in 
the business section, and to avoid expensive under- 
sound construction elsewhere. This provides a good 
street lighting system at a lower operating cost, since the 
iavestment is less. 

This is a common-sense attitude for the municipali- 
ties, and it makes good sense for the company, too. We 
ticipate a $3/4 million expenditure by Detroit Edison 
in this field each year right after construction starts up, 
yd many reasons prompt us to keep our program 
economically sound for all concerned. 












Spread Out Construction Programs 





lo help ease the burden, we also encourage the 
municipality to spread its construction over a three or 
four year period. We show them a complete plan of 
what should be done. Then we point to various sections 
and help them decide which part of their community 
they wish to light up first. 

Because of present-day limitations upon construction, 
we treat our contacts with the officials of communities 
as part of a post-war project. Our aim is to keep them 
interested in street lighting, to point out inadequacy 
where it does exist. We know that all communities are 
drawing up post-war plans, and we simply want to be 
wre street lighting isn’t overlooked. 















Non-Partisan Recommendations 






Therefore, we like to work with post-war planning 
committees. They are found in almost every community 
today, and are non-partisan in character. The city 
oficials are glad to let these committees study proposals 
since this helps to clear the way and make the sentiment 
of the community known to the officials. After working 
with our representatives, the post-war committee eventu- 
ally makes its recommendation to the Council, and we 
ae assured that the problem of safety illumination will 
get an adequate community hearing. 

One of our early problems was to acquaint our own 
management with the present status of street lighting, 
and to convince everyone that we should embark on a 
eal street lighting program. We put on several inspec- 
tion tours—a good dinner in our home service depart- 
ment, and then a two-hour junket around the town in 
a bus actually to show our key people what good street 
lighting is, and how bad poor street lighting can be. 
There were, enough installations of new equipment 
aound—installed just before the war—so that we 
could give them a fairly accurate picture of what the 
post-war trend in street lighting would be. We found 
this method very successful; its good effects continue 
ight down to this day. 




















Demonstrations Are Convincing 





We also put on meetings with the assistance of Gen- 
cal Electric and Westinghouse, at which their experts 
described the value of modern street lighting, demon- 
‘trated equipment, passed out literature. At our meet- 
ing last January we had a novel piece of equipment 
made in the company. A large table on casters displayed 
Yatious luminaires, including an old-fashioned upright 
lmp and one of the newest sodium vapor units. This 
Was wired so that the lamps could each be lighted to an 
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agrecable intensity, and swiveled to demonstrate the 
effect of the reflectors inside. Since January the display 
has been making the rounds of our offices throughout 
the system. 


Large Scale Advertising Program 


Then we sat down to take stock of the present state 
of street lighting in all the towns in our area. We re- 
viewed the 218 accounts with our district agents, sup- 
plementing engineering information with an insight 
into the community situations—political conditions, 
public reactions to street lighting as a high priority 
post-war project. We decided what jobs should be done 
in the immediate future, and listed in order of impor- 
tance and urgency the many post-war jobs that we felt 
must be done. 

Toward the end of 1944 we inaugurated a large-scale 
advertising program to build up the interest of munici- 
pal officials in street lighting. We prepared a mailing 
list of some 1,200 officials in communities serviced 
with street lighting, and sent them reprints of some of 
our advertisements, and all the material prepared na- 


tionally by the NEMA program. 
Sound Slide Film 


This included the monthly newsletter under the im- 
print of the Street and Traffic Safety .Lighting Bureau. 
We purchase them from NEMA in envelopes, and ad- 
dress and mail them ourselves. (Incidentally, we also 
arranged that the newsletter to utility officials gets to 
the right people in our own company to keep them 
informed, too.) NEMA’s direct mail pieces, again 
with the Bureau’s imprint, have been mailed regularly 
to our municipal official list. Thirty window display 
sets prepared by NEMA are circulating through our 
offices. We expect to use the short film being produced 
by the same group for screening in neighborhood movie 
houses. 

We are currently supplementing this program with 
some of the excellent literature created by Westing- 
house—also their sound-slide films on street lighting. 
We are running one ad a month on the back cover of 
the Michigan Municipal Review publicizing outstand- 
ing street lighting jobs in various Michigan communi- 
ties. Newspaper versions of some of these have been 
prepared and placed throughout our territory. 


Sample Stretch of Highway 


We plan to bring together a representative number 
of municipal officials from all over our area next fall. 
Our present plan indicates a dinner, a chance to inspect 
our building, meet our key personnel, take a bus tour 
around Detroit and environs to see first hand the right 
and wrong of street lighting. 

Our planning division is working on the idea that 
we might profitably install a stretch of highway some- 
where on Edison property, equip it with all types of 
street lighting, and make extensive tests that would help 
us to evaluate performance, spacing, pavement bright- 
ness, etc. Such a test strip would also be of the greatest 
value when we wanted to stage a demonstration for the 
representatives of various municipalities. We could 
then show them exactly what we were talking about 
and what they were buying. 








INDUSTRIAL LIGHTING 






Equipment Makers Urge Vigorous Selling 


R. W. STAUD* 


President RLM Standards Institute 


EVEN THE MOST OPTIMISTIC promotion man or lighting 
engineer did not expect to find the ready acceptance of 
35 to 50 foot-candle levels of lighting which has now 
become standard practice for the lighting of new plants 
and for the relighting of older plants. It seems strange, 
therefore, that the survey made last year by the Indus- 
trial and Commercial Lighting Equipment Section of 
the National Electrical Manufacturers Association noted 
a lack of interest on the part of utility executives and 
found only a few long range plans to maintain the 
position which has been achieved in the industrial 
lighting field. 

There is always the danger that the publicity about 
the few war plants which have been well lighted leads 
us to assume that all industry is properly lighted and 
that the potential market for industrial lighting is now 
limited. The facts are that probably not more than 
one-third of the productive capacity of this country is 
lighted in accordance with the American Recommended 
Practice of Industrial Lighting as approved by the 
American Standards Association. Moreover, more than 
one-third of all industrial plant areas require immediate 
relighting in order to provide effective seeing conditions 
for employees to meet the competitive conditions of 
the post-war period. 


Must Convince Managements 


While there is some recognition of this problem 
among industrial executives, capital expenditure required 
for the improvement of the lighting system will be 
authorized only if management is thoroughly convinced 
that the new lighting will improve quality of production 
and benefit personnel and public relations. Thus it 
becomes necessary for us to consider very carefully what 
must be done in the immediate future to convince 
management that better lighting should have top 
priority in any program of plant improvement. 

The best prospects for improved lighting are those 
plants which already have experienced the benefits of 
good lighting. With few exceptions only the most 
recently constructed plants have had all of their depart- 
ments and surrounding work and storage areas properly 
lighted. The potential field for additional lighting in 
these plants is usually larger than the total area now 
properly lighted. 


* Mr. Staud is Chairman of the Market Development Committee, 
Industrial and Commercial Lighting Equipment Section, National 
Electrical Manufacturers Association. 
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Probably only one-third of the floor space, depart. 
ments or buildings of these plants is well lighted and 
two-thirds of the ‘plant areas require improved lighting 
and thus represent an immediate potential market fo: 
relighting. That this condition exists is indicated by 
the recent inquiries from automobile plants. These 
plants had better than average lighting before the war, 
have improved their lighting during the war and are 
now planning for further improvements as part of thei 
reconversion program. 


Still Selling to Do 


During the recent years of pressure and emergenc\ 
the lighting in many plants was hastily installed and 
thus insufficient consideration was given to the seeing 
comfort of the employees. As levels of illumination ae 
increased it becomes increasingly important to pay 
attention to proper shielding, reduction of glare, proper 
brightness ratios and all other basic considerations of a 
properly engineered lighting installation. 

Defects in the lighting system become magnified as 
levels of lighting increase. There have been some com- 
plaints from workers about fluorescent lighting which, 
in most instances, have been traced to bad installation 
practice and in the remaining cases were due to ind: 
vidual idiosyncrasies. ‘This situation offers an oppor 
tunity for the industry to render a real service to its 
customers by analyzing and studying such installations 
with a view of prescribing changes in equipment and 
improvement in brightness ratios. In many instances 
this would actually call for an increase in the number 
of lighting units and in the connected load so that 
the required foot-candles may be maintained from units 
properly shielded by louvers and other means. 


Greater Promise in Smaller Plants 


In the NEMA Manual entitled, “It’s Time Now t0 
Tool Up for Commercial and Industrial Lighting Sales,” 
distributed last fall, it was reported that the medium size 
a small industrial plants are said by utility executives 

» hold the greatest promises for ‘increased _ lighting 
il It was also pointed out that there are many servics 
type establishments such as printing shops, paint shop’, 
dry cleaning establishments, laundries and other bus: 
nesses of this type which were deprived in recent foot 
of the opportunity to improve their lighting because ‘ 
their inability to secure priority assistance. The indus 
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trial type establishments, which are classified by some 
utilities as industrial customers and by many others as 
commercial customers, are important lighting prospects, 
particularly so, as within the next few months they will 
be able to secure lighting equipment without a priority. 


Size of the Market 


An index of the size of the industrial lighting market 
is the total volume of manufacturers’ sales of industrial 
lighting equipment. From figures now available and 
projected for the balance of the calendar year of 1945 
it appears that total sales of all types of industrial 
lighting equipment will reach $20,000,000. Of this total 
about two-thirds, or at least $13,000,000, will constitute 
sales of fluorescent industrial units of all types and 
sizes. This figure may be translated into a total of 
1,450,000 fluorescent units. Incandescent and mercury 
vapor type lighting units such as RLM Dome reflectors, 
high bay units, angle reflectors, explosion-proof, dust- 
tight and vapor-proof lighting units, and localized light- 
ing equipment will constitute the other third of this 
volume, or at least $6,500,000. 

Can this volume of lighting equipment sales and the 
increased connected load resulting therefrom be main- 
tained next year and in the years to follow? This 
depends upon many factors. Of this, the most impor- 
tant one is the willingness and ability of the industry to 
carry on a dynamic and continuous sales development 
and sales promotion program. 

Ralph P. Wagner of the New York Power & Light 
Co. recently focused the attention of the industry upon 
the interdependence of the four sources of utility rev- 
enue—industrial, commercial, residential and municipal. 
He pointed out that the people employed in industry 
make up the group of residential customers, that resi- 
dential customers support the commercial activity and 
that the municipal load resulted from the fact that 
industry had created a community. Adequate and pro- 
ductive industrial lighting will aid the plant in turning 
out a high grade, attractive, useful product at competi- 
tive prices and thus provide employment, payroll and 
taxes. Mr. Wagner pointed out that adequate industrial 
lighting produces utility revenue far in excess of the 
mere lighting kilowatt hours which the industrial light- 
ing installation consumes and that there is no other 
one place on the utility lines where so little effort can 
produce such far reaching results. 


Effect in Other Lighting Fields 


There is an equally important effect which good 
factory lighting has upon the lighting of the whole 
community. Has it not been the experience that good 
lighting of work areas and factory shops and offices sets 
the standard for the lighting of the whole community? 
The men and women who take for granted the 35 to 
60 foot-candles at their machine, bench or desk are not 
satished to go home and read under dingy lighting, 
or let their wives sew or let their children do their 
homework under the light of a candle. Many of the 
women now working in plants are housewives; many 
others will become homemakers at the end of the 
war. Having experienced the benefits of good light- 
mg these women will be more likely to accept the 
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suggestions made by the home lighting specialist for 
more lighting and for more comfortable brightness 
ratios in the home. Likewise, these fathers and mothers 
who have experienced good lighting in their work places 
will be more ready and willing to support a program 
of proper lighting in the schools to which they send 
their children. They will prefer to shop in stores in 
which they can see at least as well as they are able to 
see at their work. They will not be satisfied with the 
unsafe and dingy street lighting which prevails in so 
many of the cities and towns throughout our country. 
Good lighting of work areas influences the lighting of 
the whole community. Selling and promotional efforts 
directed toward improved industrial lighting will thus 
result in more lighting sales throughout the whole 
community because the best prospects for better light- 
ing are those people who have experienced its benefits 
in their daily work. 


Sales Manpower Needed 


As a means of improving public relations, many fac- 
tories will again open their doors and encourage visitors. 
There will be open house for the employees, their fami- 
lies and for the whole community. Needless to say, 
public relations departments will insist that the plant 
must be properly lighted so that -the visitors will be 
impressed with the good working conditions existing 
in the factory. 

To take advantage of these opportunities there must 
be employed, when available, adequate manpower prop- 
erly trained in selling, in the fundamentals of modern 
lighting practice and in the preparation of lighting 
recommendations. Such men must devote their entire 
time to analyzing the seeing and lighting problems of 
the industrial plants and service establishments in their 
territory. In order to do an effective job all of these 
customers must be called upon at least three times, and 
preferably six times, a year. 

As a protection to the customer these men should 
recommend only lighting equipment designed in accord- 
ance with recognized industry standards and perform- 
ance recommendations and made by reliable and known 
manufacturers and available through recognized local 
distribution channels. Only equipment which carries 
the Underwriters’ inspection label should be recom- 
mended. It is in the interest of the customer to recom- 
mend units which have been certified under one of the 
industry certification-specification programs such as 
RLM or Fleur-O-Lier. This is particularly important 
with fluorescent units because the real essential quali- 
ties of such equipment cannot be determined by mere 
external inspection alone but requires, in addition to 
inspection at the plant of the manufacturer, periodic 
testing at the laboratory of the certifying agency. 


Industry Specifications Protect Customer 


A voluntary program of consumer specifications and 
consumer protection, such as provided by these speci- 
fication-certification programs, can be successful only 
if all participating manufacturers wholeheartedly sup- 
port the basic policy of supplying a product of uniform 
and known quality made in accordance with specifica- 
tions whose performance standards are subject to con- 
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tinued improvement as the art advances. 

In conformance with this policy, a committee of the 
REM Standards Institute is now preparing a set of 
specifications for inspection procedure and test which 
will be widely distributed as soon as completed and 
accepted by the members. A new ballast temperature 
specification has been adopted to assure that ballast 
failures will be reduced to the minimum. Specifications 
for the porcelain enamel finish, used on many RLM 
certified units, are now under preparation and there are 
also under development specifications and a testing pro- 
cedure for synthetic enamel finishes. 

Under preparation also are new specifications for 
industrial fluorescent units which will provide sub- 
stantially the same shielding of the far lamp of the 
unit as is now provided by the near lamp or, in other 
words, a longitudinal shielding of approximately 27 
deg. All of the other 18 RLM specifications are being 
studied with a view of making further improvements in 
the performance and efficiency of the equipment. 























More Lighting Promotion Needed Now 


In order to maintain and increase the industrial 
lighting load there should be started in each com- 
munity a long range program of promoting better 
industrial lighting. The NEMA survey indicates that 
direct mail is one of the most effective types of pro- 
motion which may be used by utilities and local industry 


‘THE WAR HAS BROUGHT A GREAT ADVANCE to the indus- 
trial lighting field. Faced with the problem of mass 
production, it became necessary to operate plants pro- 
ducing war materials on a 24-hour basis. The new plants 
which were built utilized the engineering knowledge 
which was available, and provided for intensities in the 
general order of 50 foot-candles. Older plants, designed 
for one shift operation, found their lighting systems 
inadequate for three shift operation and installed new 
lighting systems to provide approximately this intensity. 
With this requirement for higher intensities, methods 
of application for fluorescent and mercury lamps were 
developed at an accelerated pace. 

Under the pressure of war production, impressive 
new evidence has been accumulated to prove the value 


























* As chairman of the Lighting Committee, Industrial Power and 
Heating Section, Commercial Division, Edison Electric Institute, 
Mr. Hartman is qualified to speak on this subject. The opinions 
expressed are his personal reactions and are not to be taken as 
officially representing his position in the E.E.I. organization. 
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groups for the industrial and other markets. By means 
of the letters which form part of the direct mail piece 
the message can be made timely and can be keved to the 
current specific interest of the prospect. Morcover, 
direct mail permits the timing of the message to fit 
in with the personal selling follow up. Locally as well 
as nationally we now have the organization to provide 
the materials for such promotional ; activities and to con- 
duct these campaigns. Some of the utilities will con- 
tinue to prepare their own direct mail material in the 
form of bulletins or four-page letters while many others 
will utilize again the direct mail material which is to 
be made available this fall by the manufacturers of 
lamps and of lighting equipment. Because of the inter- 
dependence of the various divisions of the lighting mar- 
ket, mentioned previously, such long range program of 
industrial lighting promotion will at the same time 
provide increased revenue from commercial, residential 
and street lighting sales. Such an industrial lighting 
activity will not only benefit the industrial and com- 
mercial customers and their employees but will also help 
to provide jobs, upon their return, for the men now in 
the armed forces of our country and will help to provide 
full employment for all those now engaged in the vari- 
ous enterprises forming a part of the lighting industry. 

Sales mean jobs! The industrial lighting market offers 
substantial sales opportunities. Now is the time to tool 
up for more industrial lighting sales. 


Lighting Becomes Larger Element 
in Power Sales 


J. R. HARTMAN,” 


Cincinnati Gas & Electric Co., Cincinnati, Ohio 


of modern lighting for increasing the productivity of 
industrial operations. Lighting is now accorded a much 
more important place in production than ever before 
in our industrial history. 


Evidence of Value 


Every utility man whose business takes him into 
the plants, mills, and factories where America’s mit- 
acles of war production were and are still being ac- 
complished has seen with his own eyes the large con- 
tribution to these miracles made by effective modem 
lighting. And he knows that lighting can make as 
great a contribution to efficient production of civilian 
goods, to which some industrial facilities released from 
their war loads are now beginning to turn. Knowing 
this, he is considering, planning, organizing, to do his 
part in the big job of carrying over into the coming 
time of peace the progress made in industrial lighting 
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during the vears of war. Here are some of the things in 
his mind. 

While those plants engaged in war production have 
had an opportunity to improve their lighting, many 
other industrial plants engaged in the production of 
goods for civilian use have not been able to secure 
priority for new lighting installations. These plants 
represent a large potential market for lighting. 


Opportunity in Reconversion 


Reconversion of industrial plants will in many cases 
involve extensive relocations of machines, conveyors, 
furnaces, ovens, vats, assembly lines, all the many 
kinds and shapes of manufacturing and processing facil- 
ities. In order to revp the advantage of being first in a 
waiting market with a wanted product, much recon- 
version will be done at top speed. In this hurry there 
is danger that industrial executives may overlook the 
importance of proper lighting, even though its value 
may have been thoroughly proven to them in their war- 
time operations. If correct lighting is not put in at the 
time of reconversion, then its later cost to both the 
utility and the customer will be higher on the former 
to sell it and and on the latter to install it. 

Before the war there was a growing feeling among 
utilities that they needed many more industrial power 
men, and had not the war intervened, the number of 
men assigned to industrial customers would have in- 
creased. The war has brought a substantial reduction 
in manpower, and under present conditions the indus- 
trial sales group may be considered only a nucleus 
around which an adequate organization may be built 
in the post-war period. 


Lighting Load Is Important 


There is a noticeable change in the attitude of utility 
industrial power men toward lighting as a source of 
load and revenue. In the years prior to the war, lighting 
did not represent a substantial portion of the industrial 
load and there were other more profitable sources of 
revenue. Under pre-war levels of illumination, the addi- 
tonal intensity supplied by the lighting system during 
the daylight hours did not encourage the daylight 
operation of the lighting system. With the adoption 
of higher intensities, there is such a marked change 
in the intensity when the lighting system is turned 
off that the newer lighting systems will be used when- 
ever the plant is in operation, so that not only has the 
lighting load increased but the load factor has also 
improved. Thus, lighting has become a larger pro- 
portion of the total power bill, up to 10 percent or even 
20 percent in some war plants, and thereby justifies a 
lager share of attention in the promotion and sale of 
industrial power. 

When the nation gets back into a peacetime econ- 
omy, the American workman will certainly be getting a 
higher rate of pay than in the years prior to the war. 
This means that labor’s productivity must be increased, 
because in the final analysis the only way to earn more 
i$ to produce more. As indicated earlier in this dis- 
cussion, experience of the war years has proven beyond 
any doubt that lighting is a major element in industrial 
Productivity. Thus, in selling lighting, the utility is 
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helping the industrialist to improve production, reduce 
costs, and therefore be in a better competitive position. 

Most utilities feel the need of establishing better 
relations with their industrial customers. One of the 
best means to accomplish this is to assist the industrialist 
to solve some problem which is causing trouble in his 
plant. Many of these problems can be solved by the 
proper use of light, and thus lighting becomes a means of 
establishing the confidence so necessary to the industrial 
power man. 

Will Help Retain Revenue 


As war production declines, there will be a decrease in 
revenue from industrial customers. Some plants will 
cease operation, but the major decline will result from 
the change from multiple shift to single shift opera- 
tion. The utility, seeking to maintain as high a revenue 
level as possible, will welcome any opportunity to 
increase industrial revenue. Lighting seems to offer 
an excellent opportunity. It has good load factor, good 
power factor, and is not subject to violent changes in 
load which cause trouble with voltage regulation or 
make necessary extensive changes in transmission and 
distribution. Under the pressure of post-war conditions, 
some utilities may find it necessary to give consideration 
to selective selling, and industrial lighting will stand 
high when viewed from this standpoint. 


Any Type of Lighting 


The utilities will not be concerned with the type of 
light source—hot or cold cathode fluorescent, mercury, 
sodium, incandescent, or any combination of them. 
The problem will be to supply the customer’s require- 
ments with the equipment best adapted for that pur- 
pose. In the immediate post-war period, when the 
demand for lighting equipment exceeds the supply, 
many industrialists will be inclined to buy equipment 
not suited to their needs because of the lack of proper 
engineering advice. In this period, the utilities will face a 
problem because they will not have had time to recruit 
and train an adequate sales organization, and therefore 
many will rely upon direct mail advertising to compen- 
sate, to a certain extent, for the inability to make fre- 
quent personal calls. Some utilities which formerly 
favored an all-service type of sales organization, feel that 
lighting has now become so complex and that there are 
sO many new applications in the power field that there 
is a need for lighting specialists. Other utilities are 
planning training programs that will qualify their all- 
service industrial salesmen to advise their customers 
on lighting problems. 


Awake to the Situation 


It is too early to give any analysis of the trend w‘thin 
the industry, because plans have not as yet become 
crystallized. The most that can be done is to disclose in 
a general way and purely from personal observation, 
some ideas in the utility mind in regard to the sub- 
ject. Thus, it can be said, summarizing this discussion, 
that the utilities are cognizant of the war-time advances 
in the industrial lighting art, that they anticipate the 
enlistment of manpower to carry these advances to all 
industries, and that they see the opportunities for profit 
to their customers and to themselves in the promotion 
of modern ideas in industrial lighting. 
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Fixture Makers See Fast-Growing Market 


S. R. NAYSMITH* 


Chairman, Technical Committee, Fleur-o-lier Manufacturers 


JUST AHEAD IS THE LARGEST MARKET for commercial 
lighting equipment our industry has ever known. In 
most impressive numbers, as has been shown by surveys 
and investigations in different trade groups, merchants 
and service enterprises of all kinds are planning rehabili- 
tation and modernization of business premises after 
being held back from such improvements during the 
years of war. 

Once started, the market will develop rapidly, as 
rapidly as lessened war requirements permit manufac- 
turers to turn to production of lighting equipment. As 
war contracts are terminated and steel and other mate- 
trials become available in volume, not only manufacturers 
previously established but also many newcomers in the 
held will bring their wares to the waiting market. 


A Reviving Market 


The two principal reasons for the big waiting market 
are well known, but it is worthwhile to restate them 
here because they are an integral part of this discussion. 
One is that practically no commercial lighting equip- 
ment, except from previously manufactured stocks, and 
on high priorities has been sold in the past three years. 
The other reason is that the application to commercial 
lighting of a revolutionary new development, the fluores- 
cent lamp, has virtually been held in abeyance for that 
period. 

Any estimate of the size of the market waiting for 
commercial lighting equipment must be purely a guess. 
Numerous surveys have been made by trade associations 
and others, all indicating a high potential demand. 
Indications from these surveys are that eight out of 
ten merchants will be interested in new lighting. 
Among hotels and restaurants, lighting is second on 
the list of contemplated improvements. The dollar 
volume of the market may easily range from a minimum 
of two to three or more hundred million per year. 


Want to Cooperate 


How are the established manufacturers of lighting 
equipment looking at this market? What are they 
doing now as their share in preparation for its orderly 
and comprehensive development, for meeting _ its 
demands with a sufficient volume of quality goods? 

The outstanding fact of the manufacturers’ approach 


* Mr. Naysmith is chairman of the Industrial and Commercial 
Lighting Equipment Section, National Electrical Manufacturers 
Association 
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to the waiting market is their very real desire to cooper- 
ate with the electric utilities in the promotion and sale 
of lighting, not alone to commercial but to all users, 
Let us review some of the manufacturers’ activities in 
this direction. 


Makers Getting Set 


About seven years ago “Fleur-o-lier Manufacturers” 
was organized. ‘This was a group of makers of lighting 
equipment who realized that in the then beginning 
days of widespread application of the fluorescent lamp 
there was urgent need for an identification by which 
quality fixtures and units could be recognized by buyers 
and that by such identification not only would the public 
be protected against inferior goods, but as well the 
promotion and sale of honest products would be facili- 
tated. The basis of identification was certification by the 
Electrical Testing Laboratories, Inc. of adherence in the 
product to agreed-upon specifications of design, materials 
and performance. 

Conscious that in the potential market ahead the 
original reasons for formation of the group would be 
multiplied many times in degree, “Fleur-o-lier Manufac- 
turers” decided the time had come to re-examine the 
situation, to make such revisions in specifications as 
appeared to be advisable, and generally to get set for the 
future. After the necessary preliminary consultations and 
explorations, the advisory committee met for definitive 
action in Chicago on June 15, last. 


Specifications Approved 


Out of this meeting came approval of new specifica 
tions on all essential points; some small details remain 
to be ironed out. Also there came approval in pr rinciple 
of plans for promotion and advertising on which 
decisions for definite actions will be made soon. Actually 
the new specifications are not radically different techni 
cally from the old; they have been improved by incorpo 
ration of advances in the art since the first specifications 
were set up to assure to the user competent perform: ince in 
respect of illumination as well as good mechanical design 
and honest construction. In regard to safety an addi- 
tional assurance is provided by Underwriters’ Laboratory 
approval of the complete unit and each certified fxture 
will bear the laboratory label. It is expected that 2 com 
prehensive announcement of plans will be mace early 
in the fall, probably in October. 
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Indicative of what the future operations of “Fleur-o- 
lier Manufacturers” will be is the record to date. It 
should be kept in mind, and due allowance made for the 
fact, that the period covered by the record includes the 
early development of fluorescent application to com- 
mercial lighting and that this development was almost 
entirely stopped by the war. In the period 41 manu- 
facturers sold about one million certified fixtures for 
which the estimated average price to the user was $25 
each. Over $600,000 were spent in advertising certi- 
fied fixtures. Considering the handicaps of its begin- 
nings, the Fleur-o-lier movement has made a really 
impressive record so far and much may confidently be 
expected of it in the future. 


Not an Exclusive Club 


At the present time some 36 manufacturers of fixtures 
and auxiliaries are included in the Fleur-o-lier group. A 
number of firms, formerly members, have stated inten- 
tion to rejoin as soon as their plants are finished with 
war production. Efforts are being made to bring in all 
manufacturers of commercial fixtures. Fleur-o-lier is 
not by any means an exclusive club; welcome to its 
membership is assured to any manufacturer of quality 
products who is willing to make them conform to the 
stated specifications and to pay the nominal pro-rated 
costs of inspection, advertising and administration. The 
more reputable and responsible manufacturers there are 
in the group the greater is its prestige and value as a 
sponsor of products. 


Market Development Manual 


The Fleur-o-lier group with its program of certification 
of quality products is not by any means the only mani- 
festation of the active interest manufacturers are taking 
in the development of the commercial lighting market. 


By the same method of cooperation of a group of manu- 
facturers the Industrial and Commercial Lighting 
Equipment Section of NEMA is getting started in 
significant promotional work. First result of that work 
was publication last September of a manual which has 
been widely circulated among utilities and which is 
planned to be supplemented by a continuous direct mail 
advertising service. This manual points out the oppor- 
tunities for improved lighting in industrial plants, 
offices, public buildings, stores, and service establish- 
ments and gives specific instructions drawn from utility 
experience on how to sell lighting in the many types of 
premises represented. 


Individual Manufacturer’s Also 


The various activities of groups are not by any means 
the whole extent of manufacturers’ efforts to promote 
commercial lighting. Actually they are only supple- 
mentary to the work of individual manufacturers in 
their own behalf, conspicuously the lamp makers. They 
have made market surveys. They have retained experts 
to create modern designs in stores, shops, all kinds of 
business places. They have sought out, analyzed, and 
offered solutions for specific lighting problems. ‘The 
results of such activities as these have been and are 
being given to the utilities in imposing volume and in 
widespread distribution. So abundant is this output of 
information that any utility that fails, if any do,:to make 
the most of commercial lighting potentialities must have 
another excuse for failure than lack of knowledge of 
how to develop the market. 

I'rom even this brief statement it must be plainly 
apparent that the manufacturers are pulling their full 
weight as they team up with the electric utilities to 
relight the stores and other business places of the 
nation. 


Fluorescent Still New in Commercial Field 


BRUCE J. JENSEN* 


Public Service Electric & Gas Co., Newark, N. J. 


Post-waR, THE ELECTRIC UTILITY INDUSTRY is con- 
fronted with. beginning anew the job of promoting 
commercial lighting sales. 

When we resume the active promotion of commer- 
cial lighting it will be necessary to convince the users 
of light for merchandising that it is not always desir- 
abl completely to replace filament lighting with fluores- 
cent lighting. The older method of illumination still 
has its place and its use; modern lighting is a combina- 
tion of the best features of the new and the old. This 
is one aspect of the post-war commercial sales job the 
utilities will have to do. 

s Chairman of the Lighting Committee, Commercial Sales 
Commercial Division, Edison Electric Institute, Mr. 
n is qualified to speak on this subject. The opinions expressed 


8 personal observations resulting from his committee work 
e not to be taken as official expressions of the Institute. 
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The utilities now have the opportunity of a decade. 
During the war years with their dimouts, brownouts, 
and fuel conservation drives, many merchants realized 
for the first time that lighting is a most effective sales 
tool. All utilities can attest to this fact from their 
experience in assisting the various governmental agen- 
cies with the enforcement of regulations affecting light- 
ing. Many merchants objected to having light taken 
away from their stores. True, come VE Day, all signs 
in front of business places, all show windows, all store 
interiors did not spring into sparkling brilliance. .Why? 
Because some have taken advantage of the shortage of 
goods knowing well that people today are searching 
for all types of merchandise. But, since our customers 
have an inkling of the potency of light as a selling 
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aid, the utilities must capitalize on the opening wedge 
as never before. 

It must be remembered, however, that no utility can 
plan to sit back and expect the lighting business to come 
back to the lines automatically, with no effort ex- 
pended. The utilities have a big selling job to do in 
the commercial field, and from my observations I’d 
say that they appreciate both the size and the com- 
plexity of the task as they organize their plans to 
attack it. 


Hot and Cold Cathodes 


The avenues of activity along which utilities are 
preparing to move (in some instances, already moving) 
in commercial lighting sales promotion, are many and 
diverse. Let us look at some of them. 

In the technical field there are the matters of hot and 
cold cathode tubes and of possible economies of power 
supply. On the first point, the utilities will be wholly 
impartial, favoring neither the one nor the other, and 
recommending each as circumstances may indicate its 
greater value, economy and adaptability to the custom- 
er’s needs. Standardization will undoubtedly induce a 
greater use of the cold cathode type. 


Economy of Power Supply 


On the point of power supply, the possibilities of 
higher voltages, of series operation, and of cost- and 
material-saving ballast combinations are being studied 
for application in the commercial lighting field. This 
is an important consideration in respect to wiring econ- 
omy that may have a large effect on fluorescent lighting 
in the future. Heretofore, many commercial fluores- 
cent installations have been made on a fixture replace- 
ment basis with the fixtures adapted to wiring designed 
for filament lighting. In fluorescent we have a source, 
the integral parts of which operate characteristically at 
voltages higher than used for filament sources. In 
many cases, existing wiring can logically and easily be 
ad: ipted to carry a much heavier load of fluorescent 
lighting at slight expense. 

An important item in the post-war tool kit will be 
“accent lighting,” a beam or flood of light of much 
higher intensity than the surrounding illumination that 
draws the customer’s eye to a specific item of merchan- 
dise. Investigations have shown that this type of light- 
ing often is a good percentage of or may even equal 
the general lighting load. Here is an application of 
lighting exclusively as a selling tool, one that the utili- 
ties will surely make the most of because it is a service 
to their customers and a source of profit to themselves. 


Store Modernization 


Along the “Main Streets” of America and on the 
side streets, too, merchants are thinking about new 
store fronts, doing over the interior and generally plan- 
ning improvements in anticipation of the brighter and 
happier days ahead. Power companies are fully alive 
to these thoughts and are preparing to participate in 
the proposed improvements. Not having as yet sufh- 
cient manpower in their sales departments for per- 
sonal contacts with all merchants, some utilities are 
making use of the mails. Letters are being sent to 
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store owners and operators inviting them to ask for 
information and advice on plans in which lighting is 
an integral part. Contacts are again being established 
with architects, contractors, and suppliers of store equip- 
ments to assure that lighting is adequately and properly 
incorporated in proposed improvements. 


Selling to Be Done 


Close attention to this matter of store improve- 
ments is being given by utilities because they realize 
that if good lighting is not installed at the time the 
store improvements are made, it will take a lot of sell- 
ing to get the lighting installed later. Results of surveys 
such as that made recently by the magazine American 
Druggist are being closely studied. In this instance, of 
about 40,000 drug stores reported on in the survey, 
approximately one quarter are figuring on new interior 
lighting and one seventh on new outside lighting. The 
fact that so few contemplate lighting improvements and 
that the average proposed expenditure per store for in- 
side lighting is only $185, gives the utilities cause to 
think—and they are thinking—of how they can raise 
both the number of improvements and the expendi- 
ture for lighting. 


Problem of Maintenance 


Maintenance of fluorescent installations in proper 
operating condition to supply the light for which the 
customer pays, has already blossomed forth as a con- 
siderable problem. Fluorescent fixtures present com- 
paratively larger surfaces for the collection of dust and 
dirt and unless effective means are devised to handle 
it, the maintenance problem will grow and become more 
troublesome as the new kind of lighting becomes more 
prevalent. The utilities are generally awake to this con- 
dition and keenly interested in the various attempts now 
being made to cure it. Fixtures designed for easy main- 
tenance are being asked for from the manufacturers by 
the utilities. There have been reported cases of cus- 
tomers returning to filament lighting because of the 
difficulty of maintaining the fluorescent fixtures they 
had installed. Even though a utility might enjoy an 
increase in revenue from such a change, the step is a 
backward one. It would have been better for both the 
customer and the utility that the fluorescent installa- 
tion had been easy to maintain. 


Increases in Personnel Necessary 


It seems to be a generally accepted fact by all utili- 
ties that it will be necessary to recruit and train many 
new men for their lighting departments. Likewise, the 
men now in the lighting departments must be retrained 
and re-inspired to give them new knowledge and enthusi- 
asm for their job of selling lighting in the commercial 
field. 

Experience in the industrial field during the wat 
has shown the power companies that fluorescent light- 
ing can be a load builder, By intelligent planning and 
intensive selling fluorescent lighting will also build load 
in the commercial field. From my observation, some 
planning is being done now but more is needed and | 
know that with necessary post-war manpower the utili- 
ties will do the intensive selling job required. 
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HOME LIGHTING 


Certified Fixtures for Residences 


WILLARD G. SAWYER, 


President, American Home Lighting Institute 


THE NEW FIFTEEN-POINT POST-WAR PROGRAM Of the 
American Home Lighting Institute—successor to the 
American Lighting Equipment Association—holds in- 
herent possibilities for home lighting revenue building 
and customer good will that should interest every 
forward-looking utility commercial executive. 

Members of the Institute, re: ilizing that the culti- 
vation of the residential lighting Sates business is an 
all-industry job, recently adopted a sixteen-point action 
program of education and cooperative promotion de- 
signed to revitalize and expand the market. 

Incorporating a certification plan that will include the 
illumination performance recommendations of the Illu- 
minating Engineering Society and the requirements of 
the National Board of Fire Underwriters, the new pro- 
gram encourages the design of fixtures that should con- 
tribute materially to the advancement of home lighting 
standards. Provisions for close coordination with all 
industry interests in broadening the market and bringing 
to the public the combined benefits of united action 
are fundamental phases of the plan. 


Large Market for Fixtures 


Market-wise, the post-war picture is an encouraging 
one for both the residential lighting fixture manufacturer 
and the utility. According to the Edison Electric Insti- 
tute, there were 28,436,657 wired homes in the U. S 
as of January 1, 1945. Pre-war surveys by 40 utilities 
of 54,908 rooms in 9,379 homes in 330 communities 
showed that 7,667 fixtures are needed in the relighting 
of 1,000 homes. Projection of these figures on a national 
basis indicates that to relight all of America’s present 
homes would require more than 218 million new fix- 
tures. 

The new homes field offers even more alluring pros- 
pects. According to a recent estimate of John B. Bland- 
ford, Administrator of the National Housing Agency, a 
housing program aimed at the eventual goal of a decent 
home for every American family would call for the con- 
struction of about 12,500,000 houses during the first 
post-war decade. It is conservatively estimated that each 
of these houses will need a minimum of seven lighting 
fxtures—two main units and five minor ones—a total of 
87,500,000 fixtures. More ambitious estimates place the 
potential number of fixtures in the average light-con- 
ditioned home as high as twenty, with a connected 
load of 75 watts for each of 43 light sockets. 
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For years, it should be remembered, the overhead 
lighting fixture consumed the bulk of electric current 
generated by utilities. For years, it was the major unit 
in the residential lighting system. 

Now, after a lapse in industry interest and promotion, 
it bids fair to re-assume a dominant place in the home 
lighting picture, and to regain its position as a major 
producer of lighting revenue and customer good will. 


New Designs Coming 


In the past, a limiting factor in fixture design has 
been the size and shape of the light source. With the 
advent of tubular and circular fluorescent, the design 
possibilities have expanded enormously. New develop- 
ments in glassware and plastics open up further oppor- 
tunities to the fixture designer. 

The new certified fixtures will be as far different from 
the old, bare-bulb “Rip Van Winkle” units as the 
post-war electric refrigerator will differ from the ice-box 
of a generation ago. Offering really advanced styling, 
and providing soft, shaded lighting effects designed to 
enhance decoration while at the same time contributing 
to eye comfort, they will harmonize with portable and 
built-in equipment to create the balanced illumination 
that is so desirable in the best accepted home lighting 
practice. 

Fortunately for most utility operating companies, no 
special organizational setup is necessary for the active 
promotion of certified lighting fixtures. Such activity 
fits right in with the established home lighting service 
program. 

In the old homes field, the utility will have a complete 
package of home relighting to offer—certified fixtures, 
adaptors or modernizers, and portable lamps of the 
approved type. 

In the new homes field, through early educational 
contact with builders and architects, the doctrine of 
Better Light—Better Sight can be furthered through 
the promotion of sufficient ceiling outlets and adequate 
fixture allowances. 

Fixtures Due for Come-Back 

Operative or speculative builders are merchandisers; 
they build what they believe will sell. In the years 
immediately preceding the war, when major home 


lighting promotional emphasis was placed upon portable 
lamps, the tendency among these builders was to omit 
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wiring for overhead lighting fixtures in the living rooms, 
and to a lesser but growing extent, in dining and bed- 
rooms as well. Part of the money thus saved was then 
put into such gadgets as door chimes, or perhaps a little 
more landscaping. 

No fair-minded person will object to such embellish- 
ments, but when they are installed at the expense of 
vitally needed interior illumination, something is wrong 
either with the builder’s sense of values, or with the 
public’s appreciation of the importance of adequate 
lighting. The utility, being on the home ground, so to 
speak, is in a strategic position to educate both the 
builder and the public 


Within the reasonably near future, the Institute 
expects to have available a plan book, listing promotional 
aids and campaign suggestions, based on practical utility 
field ideas and experience. 

The speed with which the new Institute program 
can be made operative depends, of course, upon man- 
power and material controls, and other war-time factors. 
The general manufacturing situation, while still fairly 
stringent, has eased considerably in recent months, 
however, and a further relaxation of controls for the 
lighter industries, such as lighting fixtures appears to 
be in prospect. And then the selling can start—home 
lighting in the modern manner. 


Limitless Market for Portable Lamps 


HENRY R. FELDMAN, 


Chairman, Advisory Board, Certified Lamp Makers 


WHEN, WITHIN THE NEXT SEVERAL MONTHS, Mr. or 
Mrs. John Q. Public steps into a store and walks out, the 
owner of one or more of the new certified portable 
lamps, there isn’t going to be any of this business of 
having to be content with a pre-war conception altered 
in obvious but inconsequential detail. The product will 
be entirely new and possess advantages designed to 
benefit the manufacturer, wholesale and retail channels, 
and, most of all, the user who is the ultimate deciding 
factor. 

That fact seems certain now. For, as the result of a 
long period of research and development, and after many 
meetings, a group of manufacturers, known as the Tech- 
nical Committee of the Certified Lamp Makers, is now, 
according to announcement, in agreement on new speci- 
fications for portable lamps. 


New Designs Coming 


For the first time in the history of this country a 
period of several years has elapsed in which the flow of 
products to the retail customer has been interrupted, 
and the design of those that did filter through remained 
largely static. At the same time due to the impetus of 
war production and its highly accelerated pace in getting 
ideas into usable form, a great variety of new materials, 
or highly improved forms of old ones, challenge the 
ingenuity of the designer for the home market. Con- 
sidered too, have been some new factors appearing as a 
result of the war and which seem likely to speed up the 
demand for higher standards of home lighting, a move- 
ment started by the tremendous better-lighting and 
vision-consciousness educational programs of pre-war 
days. 

‘The: new certified portable lamps are designed to give 
the public the finest lighting they have ever experienced 
in their homes, no matter how up-to-date their equip- 
ment might have been. They adhere to the best think- 
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ing as to the correct light distribution, and an interest- 
ing feature is that wider latitudes for original thinking in 
type and design have been made possible. 


More Than Foot-Candles 


In arriving at the lighting characteristics of the new 
certified lamps the aim was for something more than 
high foot-candle-readings. Practical utility was a first 
consideration. Household lighting needs were analyzed, 
and the Committee believes that for the first time, in 
the case of many of these lighting jobs, portable lamps 
will be available which will be of real better-lighting 
service to the user. Such performance assures that the 
new certified portable lamps will demonstrate well, for 
the features and advantages will quickly be apparent and 
selling time and resistance thus shortened. 

One essential requirement is that the lamps conform 
in all particulars of manufacture and performance to the 
CLM specifications. The requirements which must be 
met by the new certified portables in order to gain cer- 
tification from the Electrical Testing Laboratories not 
only concern good lighting performance but mean that 
the products will deliver a longer period of satisfaction 
to the user and thereby reduce complaints and repair 
problems to the trade. 


Performance Plus Beauty 


Powerful as the Better Light—Better Sight appeal is, 
all home lighting is not bought on the basis of lighting 
performance, no matter how good a selling job may be 
done. Decorative appeal still has a foremost position, 
and frequently is the sales-deciding factor, and one of 
the great features of the new certification program 1s 
that the manufacturer has almost unbounded oppor 
tunity for giving full expression to distinctive design 
and craftsmanship. The Committee has proved that 
beauty and utility are not incompatible. 
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This latitude of external appearance is so important 
because Of the greater selection of materials which the 
producer has for consideration in his future manufactur- 
It is even more important when the 
extremely wide range of home decoration styles now 
existing must be considered. ‘That variety is not likely 
to lessen. All through the war-years publications devot- 
ing any attention to home decoration and styling have 
lavished the eye with tempting new ideas for the future. 
Some of these are going to stick. 


ing operations. 


Home Refurnishing 


The market for the certified portable lamps seems to be 
almost limitless, not just due to pent-up demand, but be- 
cause of the noticeable advancement they represent. Dur- 
ing the war-period countless numbers of lamps have given 
up the ghost through failure of wiring or switches, being 
knocked over and broken, or becoming impossibly dirty 
and shabby through ravages of time and use. They've 
been set aside, or simply tossed out altogether, and most 
homes today are generously handicapped with lamps 
that were obsolete in both lighting and appearance even 
before the war. 

There is still to consider the prospect of the looming 
vast home refurnishing activity. <A lot of this is sure 
to be going on even in the cases of households not con- 
tmplating building or any serious remodeling. Some 
of this will happen because of the decrepitude of the 
furnishings and even more due to Mrs. Purchasing 


Agent becoming plain sick and tired of looking at her 
surroundings. Extensive relocations brought along by 
post-war changes will move families to different living 
quarters. Refurnishing will be necessary, and refurnish- 
ing will mean many new lamps. 


New Families, New Lamps 


The tremendous number of new homes to be built, 
the remodeling of existing ones, all call for new portable 
lamps. Millions of new families will be established, a 
war-created backlog of years. They will be brought into 
being by youngsters in their acquisitive years, alert and 
open-minded for the better modern things such as the 
better lighting of the new certified lamps. Those who 
have studied the entire market remind, and with good 
reason, that there is a great block of sales to be made 
to those who aren’t building, remodeling or refurnishing 
but who will want the new lamps to get better lighting 
simply to see better. 

All elements of the lamp business and the electric 
utility service organizations have in the new certified 
lamps an opportunity that is developing at just the 
right time. News material and trade paper advertising 
is due for early release and plans are being prepared to 
carry the idea to the public in a complete and powerful 
program of advertising. The Committee believes that 
everything is present to set a new high for the portable 
lamp and shade business and for the utility home 
lighting load. 


Getting Set for Effective Promotion 


H. A. STROUD," 


Monongehela West Penn Public Service Co., Fairmont, West Virginia. 


KicHT IN THE FOREFRONT of utility thinking on post- 
at service to its customers stands home lighting. There 
ue several obvious reasons for this. Among them is the 
aticipated volume of new home construction—esti- 
mates run as high as a million new homes to be built 
mually. But of greater importance from the electric 
vice angle is the unestimated, but undoubtedly very 
aige, number of existing homes that will be rebuilt, 
modeled, modernized in greater or less degree. There 
‘the fact that fluorescent lighting, despite its rapid 
(velopment in these recent years, as yet has hardly 
‘ouched the residential field. Their curiosity aroused, 
their desire awakened by disclosures of marvelous tech- 
iological advances in the war years, people look forward 
‘om the restrictions of these years to the time when 
hey can take benefit from such advances in their daily 
ving, 

In terms of individual customers other services— 
Notably electric cooking and water heating—hold out 


“same 


‘ 
tlon#,cha man of the Lighting Committee, Residential Sale Sec- 
sn, ,ommercial Division, Edison Electric Institute, Mr. Stroud 
big Ualifie to speak on this subject. The opinions expressed are 
tenting}, |! reactions and are not to be taken as officially repre- 
“A his 


osition in the E.E.I. organization. 
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greater potentialities of load building than does light- 
ing. But not every customer of every utility is a prospect 
for these other services, as is the case with lighting. 
Lighting is the mass market for electric service; it always 
has been and with the turn from war to peace it will 
assume such size and importance as it has not known 
since the days of development of the “science of seeing” 
and the launching of the Better Light—Better Sight 
movement. 

As a worthwhile utility activity home lighting has an 
outstanding value entirely apart from load building and 
that conceivably would justify its cost if it resulted in no 
revenue increase at all. It provides a straight forward, 
all-inclusive method for that intimate and friendly con- 
tact with customers that many utilities feel they need. 
Utilities that before the war had learned from experience 
the customer relations value of home lighting promotion 
are planning to increase their efforts and others without 
such experience are getting ready to inaugurate activities. 
There is an observable trend towards increase of person- 
nel so that calls can be made to the homes of more 
customers to tell them about modern lighting. There 
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will be an increase in the number of lecture demonstra- 
tions to women’s clubs, Parent-Teacher Associations, 
service clubs and all other organizations by means of 
which the home lighting story can be brought to the 
home maker. Many utilities are studying new methods 
of selecting and training personnel in efforts to improve 
techniques of personal calls and group demonstrations. 


Fluorescent in the Home 


Of great interest to customers and to utilities are the 
possible forms that fluorescent lighting will take in home 
applications, but certainly there is no prospect that it 
will entirely displace incandescent, at least not for 
many years. In trafic and working spaces of the home 
halls, kitchens, bathrooms, laundries, etc.—fluores- 
cent will find its first applications and it is to these that 
first attention will be given in home lighting promotion. 
Probably the first organized sales campaigns will be on 
kitchen lighting. There is apparent a direction of 
thinking towards “whole room” lighting as against the 
sale of single fixtures or units. It would not be suf- 
ficient, for instance, in terms of either customer satis- 
faction or utility revenue for the light in the center of 
the kitchen ceiling to be replaced by a fixture contain- 
ing a couple of 20-watt fluorescent tubes. National 
and local surveys indicate substantial customer dissatis- 
faction with such equipment applied indiscriminately. 
With a price appeal approach poor fluorescent units 
have been compared to good incandescent units. Rather, 
the size and shape of the kitchen and the location of 
working areas should be considered and the new light- 
ing installed to fit the conditions. This is an idea that 
will have to be sold to customers by personal calls, 
meetings and all kinds of advertising. And it will have 
to be well and quickly sold, too, if exploitation is to be 
prevented of the customer’s natural thought that all 
that is necessary is just replacement of the incandescent 
lighting unit with a fluorescent one. 





Acceleration by Certification 


Performance certification of equipment will greatly 
accelerate home lighting promotion by utilities. They 
are pleased to see the progress being made in this direc- 
tion by the Certified Lamp Makers and the American 
Home Lighting Institute. This matter being in discus- 
sion among a group of utility sales executives on one 
occasion, it was brought out that two-thirds of those 
present would spend substantially more on home light- 
ing promotion with certified equipment available than 
they would without it. There is also apparent a 
strong desire for the recommended practices in home 
lighting recently promulgated by the Illuminating 
Engineering Society. With authoritative recommenda- 
tions of what home lighting should do in its various 
applications, plus equipment certified to perform accord- 
ing to those recommendations, promotional efforts will 
gain in definition and effectiveness and will undoubtedly 
increase both in vigor and in magnitude. 


Promotional Attention to New Homes 


By far the greater part of the effort in home light- 
ing promotion, measured by personnel engaged, by time 
and attention given to it, will be directed towards 
improvement of lighting in existing homes. But this 
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does not mean that the utilities are losing sight of the 
opportunities in those new homes that will, it is said, 
be built at the rate of a million a year. Plans are made 
and are in the making for close cooperation with elec. 
trical and building contractors, with architects and with 
banks and other home financing agencies to assure that 
lighting and other electric services are generously pro. 
vided for by adequate wiring in new homes. It is in 
these new homes that the long forward steps in the 
application of fluorescent will mostly be made because 
it will be possible to build lighting facilities into the 
structures as components of design. 













Protection of Customers 





Another rewarding field for utility cooperation will 
be with electrical and other dealers in the promotion 
and sale of portable lamps and replacement fixtures. It 
is to be foreseen that the availability of new kinds and 
shapes of fluorescent tubes, such as the circular and 
slim-line types recently announced, will inspire large 
volume production of fixtures and portables, some of 
which will be greater evidences of the enterprise than 
of the integrity and conscience of their makers. As 
always occurs when a new thing takes hold of the public 
imagination, there will be many who will see an oppor 
tunity for “cashing in” on fluorescent home lighting 
and it is the utility’s duty to customers to protect them 
against such tactics. More education of the public on 
standards of value in lighting and lighting equipment 
is necessary. Then by cooperation with and encourage- 
ment of reputable dealers the utility can do much to 
save customers from expensive disappointment in thei 
first experience with fluorescent lighting in their homes. 


Fill the Empty Sockets 
















Probably one of the first activities in home lighting 
to be undertaken by many utilities will be “empty 
socket” campaigns. During the war period there has 
been no residential load building. Although much 
attention was given to keeping domestic appliances i 
service, no attention at all was given lighting. Vor three 
years there has been little effort to maintain and none 
to increase home lighting; on the contrary custome 
were told by word and by example to conserve electricity, 
to turn off the lights. There have been many shortages 
of lamp bulbs, and surveys now indicate two or mort 
times the normal number of empty sockets. Such 
shortages usually result in the use of wrong sizes with 
glare and other eye strain conditions. ‘Thus the wa 
has made necessary more than ever a revival of lamp 
bulb and light conditioning campaigns. 

It is impossible in a summary discussion of this kind 
to do more than touch on a few of the many aspects 
home lighting from the utility standpoint; it is impos 
sible also at the present time to report definitels and m 
detail what the industry will do in promoting this 80 
important element of customer service. Perhaps, how: 
ever, enough has been said here to indicate that the 
utilities see and are planning their job of p omoting 
home lighting, that the utilities wish to cooperate ™ 
promotional work with manufacturers, whol alers and 
retailer groups according to sound procedure». Then 
the greatest benefits to their customers as wel! 1s t0 the 
trade and to themselves will result. 
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DESIGN - CONSTRUCT - 


One of the problems in the main- 
tenance of large transformers in the 
field is preventing moisture from ac- 
cumulating inside the case when the 
transformer is opened for such work. 
This problem can be solved by main- 
taining the temperature of the core, 
oil and inside of the tank well above 
ambient temperature. Sometimes a 
satisfactory condition obtains if the 
transformer has been carrying suff- 
cient load to raise the temperature 
well above that of the outside air. But 
it is often desirable to apply heat in 
some artificial manner. The heating 
system described has been used by the 
Public Service Co. of Northern IIli- 
nois since the spring of 1941 and has 
made transformer maintenance work 
less dependent on load and weather 
conditions. 

A typical set-up of the equipment as 
it is used in the field, including filter 











Transformer -* 


\ 
Safety valve. \. 


Cold oil 


Heat Transformer Oil to Keep Moisture Out 


press and oil storage tank is dia- 
grammed herewith. The heating unit 
consists of an oil-fired hot-water boiler 
and heat exchanger, adapted from 
tank car heating equipment, each 
having a capacity of 600,000 B.t.u. 
per hr. Pumps are provided to force 
the circulation of the water through 
the boiler and heat exchanger shell 
and to circulate the oil from the trans- 
former through the heat exchanger. 
As a precaution against overheating 
the oil, a thermostat is provided which 
shuts off the burner in case the water 
temperature reaches 190 deg. F. 

The heating unit is put into opera- 
tion some time before the transformer 
is to be opened, depending on the size 
of the transformer and the tempera- 
tures encountered. Oil is circulated 
from the top of the transformer, 
through the heat exchanger and back 
to the bottom of the transformer as 


Boiler stack 
















— unit 
\ am oil tired) 





HEATING UNIT KEEPS TRANSFORMER CORE and oil warm while tank is open for maintenance, thus preventing accumulation of 


OPERATE - MAINTAIN 


shown in the diagram, until the tem- 
perature of the core and windings as 
well as the oil, has reached a point 
safely above the ambient tempera- 
ture. ; 

If it is necessary to lower the oil 
below the level of the top hose con- 
nection after the transformer has been 
opened, the hose is inserted through 
the manhole as shown by dotted lines 
in the diagram. This allows the oil 
to be circulated through the heater 
while the work is in progress. 

Heating the transformer not only 
prevents condensation but also makes 
the inside of the tank a more com- 
fortable place to work in cold 
weather. The boiler itself is also use- 
ful as a temporary hot water heating 
unit for space heating during con- 
struction work or as an emergency 
source in case of failure of a heating 
boiler. 






Moisture in the case. Diagrammed above (left) is typical setup of equipment used in the field. Heating unit being used (right) to cir- 
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culate warm oil through transformer open for maintenance. Thermostat shuts off burner when water reaches 190 deg. F. 
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Any lineman who has closed a “re- 
paired” primary circuit with an ordi- 
nary solid jumper during a storm, 
only to learn from the resulting arc 
that the line was shorted or grounded 
further on, will appreciate the safety 
merits of the fused jumper set devel- 
oped by E. C. Olson, Superior Water, 
Light & Power Co., line foreman. 
The set, shown, consists of an en- 
closed-type transformer fuse cutout 
(60 amp., 5,000 volts or 150 amp. 
5,000 volts for heavy duty) with two 


/f defective-fuse blows-if OK. then disconnect f 
takes care of Hash caused by load Y 


X= 





fuse jumper set (close disconnect 
then put wire in fo splice) —— — ~ 


Close jumper fuse first- then reconnect 
broken tap wire- and remove jumper set 


Close jumper fuse first if 
transformer is OK-then 

putin old cutout fuse and 
remove jumper 
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Fused Jumper Set Has Many Uses 


A. GUNDERSON 
Personnel Supervisor, Superior Water, Light & Power Co., Superior, Wis. 


, Automatic line splice 





THREE TYPICAL USES FOR SAFETY JUMPER SET (A)-Reconnecting primaries after 
storm repairs: (B) Replacing broken corner tap; and (C) Refusing old plug cutout 
which might arc over if the trahsformer was faulted 


6-ft. leads of No. 4 (5,000-volt) flex- 
ible rubber-covered jumper or ground 
cable terminating at each end in two 
hot-line or jumper clamps. Material 
cost of set is $20.00. 

Three typical uses for which the 
jumper set is used are illustrated: 
(1) Cutting in replaced wires during 
a storm; (2) Replacing a broken cor- 
ner tap and (3) Refusing old plug- 
type cutouts which tend to arc across 
when closed in on a defective trans- 
former. In each of these cases arcs 










































Corner tap wire 
broken by high wind 
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FUSED JUMPER SET clears arcs in cut- 
out fuse in temporary connections 


that might result from load- or fault- 
current, when the circuit is closed, 
are cleared by the jumper fuse when 
the cutout is closed. 

Another use to which the jumper 
set has been put is cutting booster 
transformers in or out of the primary 
circuit. By using several jumper sets 
the transformer can be connected or 
disconnected with only a few seconds 
interruption to service. It is also use- 
ful in transferring transformers from 
one phase of a primary circuit to 
another during the operation of load 
balancing, because, again, it can be 
done with only a momentary interrup- 
tion. 

This company has found the “Ol- 
son” jumper set so useful that a line- 
man rarely goes out on a job, either 
routine or emergency, without one. 
Every line and trouble truck carries 
a set as standard equipment. 


Table Assists in 
Figuring Regulator Size 
N. HENRY, 


Superintendent, Transmission and Distribution 
Edison Ligat & Power Co., York, Pa. 


Accompanying table (Percent of 
Line Loss to Lamps Installed on 6.6- 
Amp. Circuits) has proven a great 





Percent Line Loss to Lamps 
Installed on 6.6-Amp. Circuit 


Percent Line loss 

LP. Size Distance between lamps 
of Wattsl of |_—————————“—““ 
Lamps Wire | 500 | 400 | 300 200 ” 
t. . 

| 





ft. ft. 
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time-saver in figuring the size of the 
regulator needed in a circuit. A 
typical example was encountered re- 
cently in figuring the size needed in a 
series circuit containing 20 lamps of 
80 candlepower and 30 lamps of 100 
candlepower spaced an average of 
300 ft. apart. Circuit was 6.6 amp. 
2,300 v., and utilized No. 8 copper. 
Number of lamps multiplied by 
correct percentage of line loss (taken 
from table) divided by total lamps 
installed equai average percent of loss 
for the number of lamps involved. 


20 X 13.7 = 274.0 





342.0 
30 X 11.4 = 616-0 
a = 12.3 average percent loss 
Total wattage involved 
20 X 60 = 1200 
30 X 72 = 2160 
Total 3360 watts 


Wattage loss 
3360 X 12.3 = 413 watts 
Total watts to be regulated 
3360 + 413 = 3773 watts or 3.773 kw. 


Kw. in circuit divided by pf. of circuit 
equals kva. size of regulator needed. 


3.773 
0.6 


The regulator purchased was the 
next size larger. 


= 6.2 exact size of regulator needed. 


Tallow Candles Test 
Disconnect Switches 


Millivolt meter tests of midspan 
joints have been replaced by live line 
tests by means of a tallow candle at 
the end of an insulated rod in the prac- 
tice of the Yorkshire Electric Power 
Co., England. 

As reported in a recent Institution 
of Electrical Engineers (British) pa- 
per by R. C. Hatton and J. McCombe, 
the procedure is now applied to air- 
break isolator (disconnect) switches 
to check on the condition of the con- 
tacts and the heating. 

The insulated rod is made up of 
five sections, each 4 ft. long, to give 
a comfortable reach up to some 23 
ft. above ground. A tallow candle 
fixed in a clip at the upper end is 
held against the contact area for a 
few seconds and then examined for 
Softening or flow. It is stated that 
Many defective contacts have been dis- 
covered by this simple means. 


Structure Tests Evaluate Bracing* 


RALPH G. YERK, 
Chief Engineer, Hughes Brothers, Seward, Nebraska 


Results of a series of full scale tests 
undertaken at the Hughes Brothers 
plant to determine the comparative 
value of several different types of in- 
ternal bracing for H-frame transmis- 
sion structures are summarized on 
charts and tables herewith. 

All tests were made in the same 
soil in the same manner with load ap- 
plied horizontally at the crossarm po- 
sition. Identical pulling apparatus 
and equipment was used throughout 
the tests. Poles used were all western 
red cedar from the stock of a local 
power company. Class and dimen- 
sions of the poles in the various struc- 
tures tested are tabulated. 





* From a paper “Modern Transmission Con- 
struction” presented by the author before the 
Electric Section, Wisconsin Utilities Assn., 
Milwaukee, 


Wis., December 11, 1944. 


Top Deflection in Inches 


500 1000 1500 2,000 2500 3,000 3500 4000 
Horizontal Load in Pounds at Crossarm Position 


FIG. 1—Braced H-frame transformer structures show least top 
deflection under lateral load at crossarm position. Numerals refer 


to types of structures in Fig. 2 and Table 2 





FIG. 2—Structures tested and results listed in Table 2. 








Table 1—Pole Data 











Pole | Length, Top at | Ground |MP at Ground 
No. ft. Class |Arms, in.| Line,in. | Line, ft.-lb. 
1 55 2-50’ 30 47% 154,725 
2 55 2-50" 30 47% 156 , 500 
3 50 3 25% 45 134,719 
4 50 3 2844 4416 130,278 
5 50 2 30 4814 168,661 
6 50 2 283% 474 158 ,441 
il 55 4 28 426 113,489 


With one exception, the temper- 
ature during all tests was between 30 
and 50 deg. F. Temperature during 
test of structure No. 15, however, 
was 10 deg. below zero. The compar- 
atively low breaking load for this 
structure was attributed only in small 
part to the extreme weather. It is be- 
lieved that on this structure the “X” 
brace was improperly located in the 
frame. 

In evaluating 
the results. of 
the tests, top 
deflection of the 
structure at 
4,800-lb. _hori- 
zontal load was 
taken as a meas- 
ure of the rela- 
tive merit of the 
different types 
of internal brac- 
ing used. The 
tests all clearly 
indicate the su- 
periority of “X” 
bracing. Rela- 
tive values of de- 
flection of all 
X-braced_ struc- 
tures fell be- 
tween 9 to 12 
percent of the 
deflection of an 


unbraced H- 


frame structure. 





Table 2—Load-Deflection Data, Full-Scale Structure Tests 
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Structure No. 14 
sain hie cine ee ounce a. Sid OE ial atin eee dean! - 
Comparative 

Load, Ib.............| 4,800 4,800 4,000 4,800 4,800 4,800 4,800 4,800 4,000 4,000 
Top Deflection v2 | sy | say | aio | ver | var | oe oe” | ay | 5 
Breaking Failure vf] asd 

Load, lb. Not 8,400 | 13,400 Not in arm Not | 9,200 | 10,600 
———_—_——— —— -| carried — carried at carried -—- — 
Top Deflection to Vig | 276 to through- to 1’ 634” | Not 

failure failure bolt failure recorded 

Relative values in deflec- pase 

tion based on structure | 

No. 14, percent 100 10 10 92 34 56 10 12 9:| 10 
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HOW TO USE DRY-TYPE TRANSFORMERS 
AS AUTOTRANSFORMERS TO STEP UP VOLTAGE 
ON THREE-PHASE CIRCUITS 


C. E. BURKE and H. K. PRITCHARD, Specialty Transformer Section 
Fort Wayne (Ind.) Works, General Electric Co. 


Single-phase transformers of standard service 
voltage ratings can be combined into banks of 
3-phase autotransformers in several ways. Per- 
haps the most satisfactory and economical con- 
nections are the T and open delta. Each requires 
two units to make up the 3-phase bank. Other 
connections are the wye, the closed delta, and 
the extended delta—each requiring three units. 


When utilizing standard transformers to make an auto- 
transformer bank in wye, each of the units composing the 
legs of the wye is under-excited. Assume a desired 3-phase 
step-up ratio of 230 volts to 460 volts. Each standard 


transformer is then connected as a single-phase autotrans- 
former for the ratio of 230 volts to 460 volts. When placed in 
the wye connection, however, each autotransformer has im- 
pressed on it 230/V3 volts and its output is 460/V3 


volts. Thus, the maximum economy is not available since 
the output kva. is only 115 percent of the combined name- 
plate ratings of the transformers. 

Use of the closed-delta connection is not recommended 
when utilizing standard transformers since the saving real- 
ized is small due to phase shift. 

Extended-delta connection presents odd voltage ratios 
and phase shift is present. It therefore is not recommended. 

Fig. 1 shows the connections for two autotransformers in 
an open-delta bank for 3-phase step-up service from 230 
volts to 460 volts, using transformers rated 230/460 volts 
primary, 115/230 volts secondary. As described in a pre- 
vious article (EvecrricaL Worip, July 7, 1945, page 
130), lead markings indicate relative directions in the 
windings. The high-voltage windings are connected in 
multiple, and the low-voltage windings are connected in 
series. The two groups of windings are connected series 
aiding to form the autotransformers, and the H; points 
are connected together for the common line to form the 
three-phase bank. This connection provides a bank out- 
' put kva. equal to 173 percent of the sum of the nameplate 
ratings of the two transformers. 

Fig. 2 shows the connections for the same transformers 
in an open-delta autotransformer bank to provide 3-phase 
step-up service from 460 to 575 volts. This connection 
provides a bank output kva. equal to 433 percent of the 
sum of the nameplate ratings of the two transformers. 

Fig. 3 shows the T-connection for two autotransformers 
to provide 3-phase step-up service from 230 to 460 volts 
using transformers rated 115/230 volts primary, 115/230 
volts secondary. All windings of each transformer are 
connected series aiding and the teaser unit is connected 
at the midpoint of the main unit. In this connection the 
nameplate rating of each transformer should represent at 
least 28.85 percent of the bank output kva. desired, or, 


STANDARD TRANSFORMERS connected as autotransformers 


in other words, the bank output kva. is equal to 173 
percent of the sum of the nameplate ratings of the two 
transformers (same as for Fig. 1). 
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without Sacrificing Loadability 


power transformers 





WPERATURE RELAY HAS 4-WAY BAR 





ambient temperature compensation, if set for maxi- 
mum permissible hot-spot temperature in average 
weather, can mislead the operator, as it permits ex- 
cessive overloads in cold weather and prevents maxi- 
mum permissible overloads in hot weather. The G-E 
relay operates accurately in all ambients. Overloads 
can be limited to values in close agreement with AIEE 
recommendations (see chart below) for all overload 
conditions. When used on a three-phase transformer, 
the relay can be arranged to operate in response to the 
temperature of the phase which has the greatest load. 


This unique relay equipment can be obtained on all 
new G-E power transformers, as an optional item, at 
a slight increase in the over-all transformer price. 
All the parts are accurately adjusted at the factory 
to assure matched performance with each transformer. 


For full information on how this relay works, and 
other descriptive data, ask for Bulletin GEA-4396. 
General Electric Company, Schenectady 5, N. Y. 


Overload values as limited 

by the relay in relation to 

AIEE recommendations, 

The relay curves are 

based on operation of the 
final contact. 





POWER 
TRANSFORMERS 
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| The relay is selt- sonia | 
1 in any Kind of weather 











401-24-5155 


153 





EL 


Se Fr ROR HA Sash rwsew FS B42 SF SH SSS —_——E—————E=" ~ 


“SIV SO], OUNLT, JOYS — uMIBOduIdg yuIOF —q-y'S*V PUY “W'L'S'V TOA TS6T ‘988g “H “AM ‘UOrssnosicy ‘eorrg “q “M Aq Jedeg (¢) 

‘(s}Tug 
"S'D'OD Wor pozOAUOD) OFET ‘68 “OA —‘AIC S[BIW JO 93N4QVSU] —"D WIV — WWE "Ss ‘O —.,, SAOTTY UZ-ND — | SAoTTy Jeddoy jo ApayjonpuoyH jeuEyy, ,, — Worl (F) 
“‘Splspuvjg jo nveing ‘§ "Q — OIF “ON Jedeg ognueng — ulol1g (¢) pus (Z) 

* (SUOT}BUIULIOZOC] 
UOTTPUCH [BeP]) ZE6I SAoTTY pus STRIEW —eH2TT1D “M “H 4q JOBNSq’ pozsfelI0ND Y—,, S8eNNG poywedey 0} SAoT]Y SJ pu JeddoD jo sounjssoy oyL ,,— Woy (1) 
*901j08id Ul pazIedXe oq 4SNUI SeN{BA sey} UO1J SUOTPVLIVA :070N 


‘OD ob8I 0€ IN P3PIN 
46'8 Tego | $80 | “A Lf 000‘08 | 0¢ 00g*€z | 000°S6 | 000‘ 02 "D0 oad 





‘O 6611 02 IN P39'N 
“A 08612 000‘0@ | os oos‘sz | 000'06 | 000‘0S 08 2D oud) 


568 T'sg¢e | &2e°0 


‘OD G88 $0 6E UZ 
“A 086€ ; 5 97g | £080 | ‘A SOI ‘ ‘ 000‘ e¢ $70 YS 
“XOUddV 09 8D 








“D 003 ‘OD 0186 8€ UZ 
“A 0868 ; : wOe'O | “A 889T ; ‘ 000°S8 | 000‘S% 29 8D 





July 21, 1945 @ ELECTRICAL WORLD 


“xBW O10 
om ‘0D olZ6 —qg 10 g 0 Sy 
“A 80 ; ‘oe =| 1080 | “A O8ZI F ; 000001 | 000'%¢ 8 UZ 

@ Iv 

92 29 
‘x8W-01'0 
|] — 8V 40 98 20g 
6% UZ Aqearurpy 
| t & ponqryay 
808°9 | ‘O ol 6 } f i ‘ 1 ng 
‘A GILT | —_____ 
6¢ UZ 
| : Ayearapy 
| 02 29 














OF TUBE ALLOYS 


Table lists characteristics of copper and copper alloys developed for their cor- 
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sistance and applicable for condenser and heat exchanger tubes. These 


data have been made available by Scovill Manufacturing Co., Waterbury, Conn. 
Service conditions for the alloys will be outlined in a subsequent issue. 
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Portable Platforms Aid Pipe Line Repair 


Reinforcement of weak, or poten- 
tially weak, points of a 12-ft. diameter 
pipe line so that leaks would be pre- 
yented and the line maintained until 
it became economically feasible to 
build a new line, was an unusual 
maintenance job for solution by en- 
gineers of the Central New York 
Power Corp., Syracuse, N. Y. The 
largest hydro plant in the division de- 
pended upon the pipe line which had 
about 7,000 ft. of the total 24 miles 
built of untreated wood. The wood 
was all that was obtainable in the war 
days of 1918 and over the 26 years 
was weakened by weather and water 
friction in numerous places. 

Procedure decided upon was to 
bolt steel plates over the weak spots, 
from the inside. Three sizes of plates, 
};-in. thick, were prefabricated to the 
curve of the pipe. The largest plates 
were 18 in. wide by 4 ft. long, and 
529 plates were installed in 1944. The 
whole job was set up on a production 
line basis, scheduled and itemized 
down to the last nut and bolt. 

When the water was finally drained 
from the pipe, the crews, totaling 35 


men, started the day and night job, 
working in 12-hr. shifts. A pole line, 
paralleling the pipe and carrying cir- 
cuits for control of the gates, was 
tapped to operate power drills and 
flood lights. Three specially designed 
adjustable platforms, nicknamed 
“doodlebugs,” were assembled in the 
pipe, each carrying men and materials 
through a section. Materials were 
lowered into the pipe at manholes at 
the end of each section, and routed 
to crews as they traveled away from 
the manholes. 

Key point in the operation was the 
fact that a crew placing plates inside 
the pipe had to coordinate its work 
with a crew drilling the bolt holes 
from the outside of the pipe. The in- 
side crew first drove a long, notched 
nail through the pipe at the point 
where the plate was to be fixed. From 
the number of notches on the nail, 
the outside crew learned which size 
plate was to go there. They then 
placed the proper bolt-hole template 
over the spot and drilled the holes 
in the end of the template. 

The inside crew put the steel plate 





PORTABLE PLATFORM ENABLES repair crews to reach every point on the inside 
circumference of a 12-ft. diameter pipe line to hydroelectric plant 
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in position and drove the bolts 
through the holes at the end of the 
template. With the plate thus fixed 
by end bolts, the outside crew then 
drilled the balance of the holes. Large 
square washers that fitted over the 
steel bands around the pipe gave 
added reinforcement. 


Wire Measuring Device 
Saves Labor 


J. GEBBIE, 
Tool Supervisor 


Westinghouse Electric Corp. 
East Springfield, Mass. 

By installing a wire measuring de- 
vice considerable labor saving was ac- 
complished in the manufacture of 
antennae at a Westinghouse plant. 





DEVICE AT CENTER measures and 
minimizes handling of wire 


A wire reel stand, which is mounted 
on the back of the bench, has a ten- 
sion device to keep the reel from turn- 
ing too freely. From the reel the wire 
travels over the constant tension de- 
vice, and then is wound one and one- 
half times around the measuring 
wheel to prevent any slippage. 

The measuring wheel, through gears, 
drives two metal disks which are en- 
closed in the sheet metal cabinet. 
These disks are graduated, one in feet 
and the other in inches. There are 
two slots in the face of the cabinet 
through which the readings are taken. 

With the new method the operator 
puts one hangar on the antenna wire 
and then places that end of the wire 
on the antenna carrier which is 
mounted on a winding fixture. He sets 
the two disks to zero by depressing 
or releasing a stud which disengages 
the gears. After winding enough wire 
on the carrier he cuts the wire and 
fastens the haager to that end. 

By this new method one operator 


(Republication rights for above are re- 
served. ) 
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makes a complete antenna with a 





length, moved to another location to 


minimum of handling. By the old have the hangers added, and then the 


method a grovp of wires were cut to 


antennae were wound on hangers. 


A Maintenance Record for Transmission Lines 


Cc. T. MALLOY, 
General Superintendent, 
Transmission, Distribution and Communication 
Southern California Edison Co., Ltd., Los Angeles 


To maintain a complete record of 
all periodical inspection and mainte- 
nance work on transmission lines, a 
card record system is set up in each 
Transmission Office of the Southern 
California Edison Co. This record 
will show, at all times, the date that 
every inspection or maintenance job 
was last performed on all lines, and 
when the work is next due, and will 
permit the programming of work for 
several years in advance. By means 
of this method of control it is pos- 
sible to more or less stabilize the size 
of the maintenance crews, which 






VoL TAGE 66 kv. LENGTH 7.4 











Date PLACED iN SERVICE 4-23-28 





Type Wooo POLES Size & Material 


FORM O0325 1m 1-49 
SOUTHERN CALIFORNIA EDISON COMPANY LTD 


ATWOOD-FULLERTON 





cenit gt ue saat 
2/0 STRAND COPPER Type 
a a RR 


affects the expenditures for opera- 
tion and maintenance, and avoids the 
possibility of certain jobs being 
overlooked in the press of other ac- 
tivities. The card record is estab- 
lished for a transmission system of 
3,650 mi. of lines, of which only 110 
mi. are below 66,000 volts. 

The following method is used for 
preparing and continuing this re- 
cord: Establish a card file with a 
marker and division for each trans- 
mission line, with each line identified 
by its name or number. The line 
name card (Fig. 1) should have a 










MILES No. OF POLES 235 








Date REBUILT 





10" SUSPENSION DISKS 





TRANSMISSION LINE DATA CARD 


Atwood-Fullerton 66-Kv. Line 





Frequency__>_ Sears 


LOCATION 






NAME OF LINE Atwood- on 66-Kv, line 
NESCRIPTION QF WORK Pole Butt Testing 
LOCATION 
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Mile 2 Pole 2 
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TRANSMISSION LINE DATA CARD 
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FIG. 3 









Frequency §& years 





SECTIONS OF TYPICAL CARDS in a maintenance record for transmission lines. 
(3) Rotating data card 


(1) Litte identification card. 
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(2) Permanent data card. 
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brief description of the line such as 
length of line, general type of con. 
struction, number of poles or towers, 
size of wire, types of insulation, and 
year built. Prepare a Transmission 
Data card (Form OD-325, Fig. 2) 
for each operation or maintenance 
job for every line and after filling in 
the available information for each 
job by lines, the card should be filed 
under the proper line designation, 
These cards will remain in this file 
and become a permanent record of 
maintenance and operation work per- 
formed, as new data will be added 
on the cards when the work is done, 
The result being a ready reference 
of data on line conditions and main- 
tenance work done and recorded by 
line names. This provides a_ very 
valuable record for rebuilt planning 
and other programs where it is neces- 
sary to know the extent of mainte- 
nance work done or required. 

To assure the-operating and main- 
tenance work being performed at the 
proper time, and for gathering data 
to be transcribed on the permanent 
data cards (Form OD-325), a file set 
up by years, in advance (a 5-year 
period is suggested) should be pre- 
pared, and also a file set up by 
months. 


Programmed Work 


Prepare a duplicate card (similar 
to Fig. 2) for each type of operation 
or maintenance work for every line. 
This duplicate (Fig. 3) will become 
a rotating card to be placed in the 
year or month file as the work is 
programmed from the maintenance 
schedule that predetermined the fre- 
quency rate for each particular job. 

When the rotating data cards fall 
in the current month the superin- 
tendent will program his crews for 
that work. As each job is done, the 
date the work was done, the extent 
of work done along with notations 
as to other special reports made, etc., 
should be posted on the rotating data 
card. After transcribing the infor- 
mation from the rotating data card 
to the original permanent data card, 
in the transmission line file, the 10- 
tating data card is then placed in the 
future month or year file as the case 
may be. 

If for some reason the planned 
work isnot done when the rotating 
card falls in the current month file, 
and an authorization for definite 
postponement is not obtained, the 
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MAGNET WIRES 
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Provide Remarkable Resistance To High Temperatures 


























One of the most recent developments to come out of 
General Electric’s research laboratory is the new Sili- 
cone-treated Deltaglass Magnet Wire. Because Sili- 
cone resin offers remarkable immunity to high ambient 
temperatures this new magnet wire is highly recom- 
mended for electrical equipment which operates in 
temperatures in excess of those that can be met with 
conventional Class B insulation. 


The new Deltaglass Magnet Wires are insulated 
with a yarn of pure, continuous spun glass that is 
firmly bonded to the copper with a special Silicone 
compound to withstand constant, high heat. They 
are made with either single or double wraps of glass 
yarn. Silicone-treated Deltaglass is smooth, tough and 
flexible—particularly suitable for winding motors, 
lifting magnets, brake coils, generators, etc. It can be 
wound into the most intricate coils without rupturing 
the insulation. It’s available in round, square and 
rectangular shapes in a complete range of sizes. 


Do you have a magnet wiring problem. where 
excessive heat is essential? You can obtain additional 
information about Silicone-treated Deltaglass by 
writing toSection Y 756-9, Appliance and Merchandise 
Dept., General Electric Co., Bridgeport, Conn. All 
Deltabeston Asbestos-, Glass- and Synthetic-in- 
sulated Wires and Cables are distributed by Graybar 
‘Electric Co., G-E Supply Corp., and other G-E 
Merchandise Distributors. 
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‘KEEP THEM 


Hear the General Electric radio programs: ““The 
G-E All Girl Orchestra” Sunday 10 P.M. EWT; 
NBC. ‘‘The World Today” news every weekday 
6:45 P.M. EWT, CBS. “‘The G-E House Party” 
Monday through Friday 4:00 P.M. EWT, CBS; 


card must be moved up to the suc- 
ceeding month for follow up. 

As new lines are constructed, new 
line files shall be established and 
be provided with permanent data 
cards (Fig. 1 and 2), and rotating 
data cards (Fig. 3) shall be placed 
in the month or year files. 

A record of all test installations 


and experiments that require peri- 
odic checking and reporting shall be 
made on the data cards, and the same 
procedure as for maintenance work 
shall be followed to assure prompt 
follow-up reports, 

Frequencies of inspection and 
maintenance will be outlined in an 
article in a subsequent issue. 


Alloys Enhance Joint Characteristics 


F. T. VAN SYCKEL 
Handy & Harman, New York City 


Silver brazing alloys impart high 
tensile strength, ductility and leak- 
tight characteristics to joints. This is 
due primarily to the characteristics 
resulting from alloying silver with 
other metals such as copper and zinc. 

The fluidity of this resulting alloy 
imparts the ability to penetrate quickly 
into narrow crevices. Capillary action 
causes an even spread over the sur- 


DUCTILITY demonstrated by striking 
with machinist's hammer. Properly- 
made joint stands up longer than the 
metal under repeated bending 


TT 
Thickness of Joint, In 


RELATIONSHIP of joint thickness to 
tensile strength based upon butt joint 
of stainless steel to stainless steel. Ten- 
sile strength will vary with other metals 
but general curve will be similar 


faces to be joined, where the alloy dif- 
fuses into the metal surfaces forming 
a permanent bond. 

Ductility and strength of the joint 
are Closely related to the flowing qual- 
ity of the alloy. Silver brazing alloys, 
themselves, have a tensile strength of 
40,000 to 60,000 psi., but when thin 
films penetrate the joint crevices and 
bond with the metals, tensile strengths 
equal to those of metal joined result, 
e.g., stainless steel 134,000 psi. 


PHOTOMICROGRAPHS at 100 diameters shows diffusing of two silver brazing alloys 
in making bronze-to-copper and stainless-steel-to-copper joints 
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In making the joint, tolerance be. 
tween surfaces is an important con. 
sideration. It has been found from 
experience that from 0.001 to 0.003 
in. on flat or tubular work produce 
the soundest and strongest joint, 
Clearances of less magnitude cause 
bare spots since the alloy was unable 
to flow; clearances of greater magni- 
tude cause the falling off in tensile 
strength as shown. 


Terminal Block Adapter 
A. R. CONSTANT, JR. 


Meter Tester 

New England Power Co., Tewksbury, Mass, 

To facilitate the work of meter, 
switchboard or relay testers a ter- 
minal block adapter has been de- 
veloped which does away with in- 
convenient scraping of insulation 
from leads or the shorting of leads at 


be--- 34"--+he-- 34" --| 


DETAIL OF ADAPTER for short-circuit- 
ing current transformer secondary leads 
ending at terminal blocks on the rear of 
a switchboard 


a current transformer or the use of 
jumpers with alligator clips. Assum- 
ing that the current transformer sec- 
ondary leads terminate on a 12-point 
Burke block, the adapter is prepared 
and utilized as follows: 


A piece of Bakelite or other in- 
sulating material 3; in. thick, 7} in. 
long and 4 in. wide is required. When 
finished, this strip will take the place 
of the numbering strip generally used 
on Burke blocks to identify the con- 
ductor positions. The three screws 
used to hold the numbering strip are 
long enough to hold the bakelite strip. 
Three holes are drilled in the Bake- 
lite strip 34 in. on centers, with the 
center hole in the middle of the strip. 
These holes receive the 3 holding 
screws above mentioned, and aré 
made a little larger than the screws 
to allow for play. Holes are then 
drilled 44 in. on centers as shown, 4 
total of 12 holes being required for 
the block. These holes are drilled 
and tapped for 6-32 screws that 
should be at least 1} in. long and 
painted. Two nuts are placed on the 
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er Both hiclise and rural line 
employ Alcoa A.C.S.R. 


UNCLE SAM SAYS: } 
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Steel Reinforced) which, for low initial 


The government already is urging line cost, and with low maintenance expense, 
operators to shift from wartime construction provides for these increasing loads. 
methods . . . because materials for sturdy, Ask an Alcoa engineer to show you 
long-life operation are now in sight. ; the plain facts of A.C.S.R. load capacity, 
The new postwar standards, allowing for long life and operating economy . . . based 
increasing loads during the era ahead, on the experience of more than a million 
particularly for rural lines, should be more | «miles of lines. 
rigid than prewar standards. This means i Atuminum Company OF America, 2138 
more work for A.C.S.R. (Aluminum Cable Py Gulf Building, Pittsburgh 19, Pennsylvania. 


ALCOA A-C:-S-R 
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screws between the insulating strip 
and the screw head. 

The procedure in use is as follows, 
assuming, for example, that the cur. 
rent transformer secondary leads 
marked “DGF”’ are to be shorted be. 
cause of work needing to be done 
on the upper set of terminal screws, 
The numbering strip is removed 
from the terminal block, replacing 
with the strip of Bakelite having no 
6-32 screws in place. To deter. 
mine which terminal points are to 
be worked on, the numbering strip 
is placed near its normal position 
and the pointed screws are inserted 
in the proper holes. The bolts are 
then turned until firm contact is 
made and the screw locked into place 
with the locking nut. The three ter- 
minal points, D, G & F, may now 
be shorted by forked terminal jump- 
ers holding the latter on the screws 
with the second nut. Jumpers with 
alligator clips can be used without 
danger of being kicked off the stud 






























Dependable sources of good light—good Fluorescent and by their own spring. Adapters for 
Incandescent Lamps—mean better production and more other blocks can easily be prepared, 
of it at lower cost. Your own experience during this and removed when tests end. 
emergency period has proved that. ° 





Manhole Guards 
Stop Cable Damage 


When your lamps carry the CHAMPION Diamond mark 
you can depend on these four ‘diamond points” of value: 





Flanges of railroad rails used in 
laying up manhole roofs on the De- 
troit Edison Co. underground system 


project sufficiently into the manhole 
1. Champion Lamp Quality — guaranteed to equal chimney, at its lower edge, to endan- 


or exceed Federal Specifications and maintained by the ger the cable sheath during pulling 
engineering, production and testing resources of one of operations. To prevent such damage 
the largest and most responsible manufacturers in the 
lamp industry, specializing in fine lamp manufacture 
since 1900, 

















2 pipe ring in manhole cover seat 














2. Champion Service—trained lighting experts readily 
available to give you competent and unbiased counsel 
. on correct lighting application for every purpose. 










Monhole 
chimney >», 
ITT) 
Railroad rails in 
i j root of manhole 


sali =f --Pipe guards 
fastened to rail flange 
fond 


2# diom. pipe-split 
_for clamping to rail flange 
Set 20 


PIPE GUARDS for top and bottom of 
Wi 1SSQ iy AVA manhole chimney prevent damage te 

ee cable sheath during installation and re 
moval operations 







3. Champion Economy—Champion Lamps for indus- 
trial application are designed and distributed to assure 
minimum lighting cost, and lower lamp costs. 



















4. Champion Supply Efficiency—carefully developed 
through a carefully selected industrial distributor in your 
locality, equipped to meet essential service needs 
promptly and capably. 







ULLAL, LAMP WORKS 








1945 @ ELECTRICAL WORLD 





GLASS-TO-METAL SEALS 


The old problem of protecting various 
capacitor and resistor types against leaks 
and moisture is solved by a unique glass- 
to-metal seal pioneered and perfected by 
Sprague. Glass capacitor bushings are 
sealed direct to the metal container and do not require 
adjacent metal rings with “matched” coefficients of 
. expansion. On Sprague *KOOLOHM Resistors, the 
units are encased in glass tubes which are sealed 
directly to the metal ends. The resulting seals are leak 
proof, shock-proof, humidity-proof, and fungus-proof. 


ee R 
E * 
Va > 


‘A Step Ahead! 


ve engineering progressiveness Is no 
salle tegen than by the three —" 
ing achievements depicted here. And _ : 
ber, such developments are only the hig = s! 
Equally important is the fact that aaa i _ 
startling, engineering superiority ts ee = 
every one of the hundreds of Sprague —— “ 
and *Koolohm Resistor types that are outta) 
produced. Even small points of departure re 
the conventional often make a startling meron’ 
ment in results—and no type or design pr aor ; 
by Sprague is so humble as to fail to war 
regular engineering attention in a — : 
effort to surpass for Tomorrow that whic 


“best” Today. 


SPRAGUE ELECTRIC COMPANY 
North Adams, Mass. 


SPRAGUE 


FrIONEERS OF RADIO - 
ELECTRONIC PROGRESS 
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© “VITAMIN Q 


ee 


A 


HIGH-VOLTAGE, 


HIGH-TEMPERATURE PROBLEMS 


SOLVED When you’ve got both high voltage and 
high temperature to contend with’ in a capacitor appli- 
cation—well, ordinarily, you'd have a problem on your 
hands. Once again, however, Sprague engineering sup- 
plies the answer. Although extremely compact, Sprague 
Capacitors impregnated with *VITAMIN Q operate sat- 
isfactorily at thousands of volts at ambients as high as 
105° C. Insulation resistance at room temperature is more 
than 20,000 megohms per microfarad— or at least five 
times better than previous types! 


‘Cewc200 


PERMITS 200° C. CONTINUOUS 
OPERATION Many types of electrical 


equipment can now be designed for 200° C. con- 
tinuous operation, thanks to the Sprague wartime 
development of *CEROC 200, a flexible ceramic 
(inorganic) insulation for copper, nickel, and 
other types of wire. Smaller equipment can be 
designed to do bigger jobs. *CEROC 200 dis- 
sipates heat rapidly and has an extremely good 
space factor.}You'll be hearing a lot about 
*CEROC 200 in days to come! 


“Trademarks Reg. U. S. Pat. Off. 











Beat 
Competition by 


BEATING 
RUST 





Tron coe : 


ee 


Plan your product to be a winner .... in the 
face of keen future competition . . .. by using Harper Everlast- 
ing Fastenings—the fastenings that (1) resist rust and corrosion, 
(2) stand up in the presence of many acids, alkalies and other 
tough conditions, (3) add years of service life AT LOW COST, 
(4) can be removed with ordinary tools and used again and 
again. Every Harper fastening is made of either brass, copper, 
naval bronze, silicon bronze; Monel or stainless steel (nothing in 
‘common stee)). 

4360 ITEMS IN STOCK 


Harper is known as “Headquarters for Non-Ferrous and Stain- 
less Fastenings” . carries large and complete stocks of 4360 
different items and is continually adding others . . . maintains 
large stocks of metals in bars, rods, wire, sheet and other basic 
forms from which special fastenings can be quickly made. Write 
for 1945 Catalog. 


THE H. M. HARPER COMPANY 


2611 Fletcher Street, Chicago 18, Illinois 
BRANCH OFFICES: New York City » Philadelphia 
Los Angeles « Milwaukee « Cincinnati « Houston 
Representatives in Principal Cities 
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BRASS © BRONZES » COPPER « eee wire 
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removable guards have been made up 
from 24-in. split pipe which can be 
clamped to the rails at the chimney 
edge as shown. The guards, rounded 
at the ends, fasten to the rails with 
set screws working in nuts welded to 
the pipe. 

Similarly, to protect cable from 
damage by the lip of the manhole 
frame at the top of the chimney 
“doughnuts” or “guard rings” of }. 
in. pipe have been made up which fit 
snugly in the manhole cover ring as 
illustrated. 

These guards will fit any manhole 
on the system. 


New Type Bird Roost 
Prevents Line Outages 


For many years Pacific Gas & Elec- 
tric Co., and other power companies, 
have used saw-toothed steel guards on 
transmission towers to prevent birds 
from roosting on tower members and 
causing line outages. In some sections 
of California there are eagles and 
other large birds whose wingspread is 
so great that they cause short circuits 
or grounds by taking-off from center 
members of towers. In certain areas 
Pacific Gas & Electric is now install- 
ing large wooden rods, as illustrated, 
to provide a safe roosting place for 
these birds so that in flying away their 
wings cannot come in contact with the 
conductors. 

The roost usually consists of a piece 





WOOD PERCH, 2 in. in diameter and 
10 ft. long mounted on apex of trans 
mission tower parallel to line, provides 
roosting place for eagles and other 
large birds so that in taking-off their 
wings will not short or ground the line 
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Romey says: 


When you order ROME 
SYNTHINOL* Building, Machine 
Tool and Control Wire with its 
thermoplastic synthetic insula- 
tion, you can check off all these 
essential properties: 


SMALL DIAMETER 
COLOR RANGE 
AGING and LIGHT RESISTANCE 


DIELECTRIC STRENGTH 


ROME 
SYNTHINOL* 


Standard colors are Black, 
White, Red, Green. Yellow, 
Blue, Orange and Brown. 


Sizes 14 to 6, packaged in 
spools or coils. 


ABRASION RESISTANCE 

FLAME RESISTANCE 

HIGH INSULATION RESISTANCE 
COLOR STABILITY 


{ y WATER RESISTANCE 
It's a product we're proud 


to recommend, ACID RESISTANCE 

* Trademark i 
ns SOLVENT RESISTANCE 

TENSILE STRENGTH 


FLEXURAL STRENGTH 


RR KKK <K<<K <5 555 


‘ TOUGHNESS (impact strength) 
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N the vast plant of Congoleum-Nairn, Inc., in Kearny, New Jersey, equip- 
ment valued at over a million dollars is protected from fire by C-O-TWO 
installations. 


Huge dipping tanks, rolling and fabric impregnating machines filled with 
highly flammable oils, lacquers and resins operate under the safe, sure and 
constant protection of C-O-TWO automatic fire extinguishing carbon dioxide 
systems. Under such critical conditions, the fastest, safest, most effective 
method for killing fire is imperative, and Congoleum-Nairn, Inc., has, as 
have the Armed Forces and hundreds of other plants and manufacturing 
concerns throughout the country, selected C-O-TWO to give instantaneous 
and maximum protection to valuable equipment and personnel. 


C-O-TWO heat actuated detectors operating on the rate-of-rise principle 
gvard this valuable equipment night and day. They never sleep. Any sudden 


rise in temperature, in a protected area, causes these devices to set off the’ 


C-O-TWO system. Automatically, the operation of that particular machine 
is shut off, and volumes of sub-zero fire-killing carbon dioxide gas are 
discharged from the strategically placed nozzles, and the fire is extinguished 
in seconds without damage to equipment or materials. 


Cc-O-TW extinguishing. systems may be arranged to protect one or a 
series spaces from the same battery of cylinders. C-O-TWO also manvu- 
factures a complete line of carbon dioxide Portables, Hose Reel, Wheeled 
Type units and Smoke Detecting Systems. Write for information. 


C-O-TWO Kills Fire . . . Saves Lives and Property 


SU ea 


JERSEY 
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ONE OF THE MANY TYPES of saw. 
tooth steel guards installed on transmis. 
sion towers to prevent birds from perch. 
ing directly above conductors 


of 2-in. round wood about 10 ft. long 
mounted on the apex gfthe.tower. 
The first roosts were 10-ft. lengths of 
#-in. pipe, but they proved too small 
for the claws of eagles and other large 
birds and were ineffective. In all cases 
it is also necessary to use the type of 
saw-tooth guard shown, to prevent 
birds from perching directly above 
transmission line conductors. 


Area Over Station Board 
Saves Floor Space 


Installation of street lighting equip- 
ment, station service transformers and 
other relatively light equipment on a 
12 by 30-ft. mezzanine floor resulted 
in saving that much machine-floor 
space in the Tarentum, Pa., municipal 
light plant. This additional area is 
provided directly over the station 
board and the cable runs to the in- 
stalled equipment are consequently 
short. 

The area has a 2-in. pipe guard rail, 
a 4-in, reinforced concrete floor and 
ample aisle room. Contained in this 
area is a six-section street light con- 





~<*y 


MEZZANINE FLOOR area of 3,600 sq. ft 
is over station board occupied by street 
light and other equipment 


trol board, six constant current trans 
formers (124 and 16-kva. sizes), two 
374-kva. station-service transformers 
and four field rheostats for the station 
generators. 
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PERMANENT HIGH 
STRENGTH e HIGH 
CONDUCTIVITY 
RUGGED, VIBRA- 

NON-REDUCING, 

THREE-WIRE DE- 

SIGN e COMPLETELY 
NON-RUSTING CON- 
STRUCTION e GREATEST 
OVERALL ECONOMY 
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It isn’t what we think about Copperweld-Copper Conductors 
~it’s what users think that really counts. These are just a 


few comments by Operating Men to our Field Engineers— 


the entire system.” 


faster, easier and without special tools.” 


trouble with Copperweld-Copper.” 
weld-Copper lines.” 


ruggedness.” 


Literature Sent on Request. 







- weer 





“We have 800 miles of Copperweld-Copper line, and after a 
stiff 72-mile per hour wind storm we did not have a break in 


“I find that I can make repairs on a Copperweld-Copper line 


“After a storm we removed 823 trees from our 90 miles of 
Copperweld-Copper line. The wire went right back into place.” 


“Breaks on my Copperweld-Copper lines are fewer, and quicker 
- and easier to repair without having to splice in a new section.” 
“I have two types of conductors on my lines, but I have less 
“I’ve found that my operating costs are lowest on my Copper- 


“I prefer Copperweld-Copper Conductors because of their 


“Sure, Copperweld-Copper costs a little more to buy, but it 
gives me the lowest annual operating cost per mile of line.” 





COPPERWELD STEEL COMPANY, GLASSPORT, PA. 


Series ‘'4500"' switch; contact ratings, fine 
silver 10 amp. and silver alloy 20 amp. Don- 
ald P. Mossman, Inc., 612 North Michigan 
Ave., Chicago II, Ill. 


Series of lever switches (known as the 
“Gear Shift Switch”) is available in either 
4-position or 5-position types. Center posi- 
tion is always locking; all others may be 
either locking or non-locking. It is said 
to be adaptable to safety selective switch- 
ing, emergency transfer of spare equipment, 
motor starting, stopping, reversing, and 
speed control, hoist and crane control, 
equalization of multi-generator operation. 


Compressor-Generator Unit 


Portable compressor-generator. Schramm Inc., 
West Chester, Pa. 


Unit has an air delivery of 60 cu.ft. and 
is equipped with a 5 kw. generator. It has 


168 


two adjustable floodlights which can be 
raised or lowered in accordance with re- 
quirements. The complete outfit is mounted 
on a two wheel spring trailer. It is said 
to be completely automatic and to have a 
pushbutton actuated electric starter. 


Circuit Tester 


a 


All-purpose circuit tester. Amerline, 1753 N. 


Honore St., Chicago 22, III. 


A vest pocket type circuit tester indi- 
cates voltages from 90 volts d.c. and 60 
volts a.c. up to 500 volts ac. or dc. A 
General Electric neon lamp glows in vary- 
ing intensities indicating circuit potentials; 
no glow indicates a dead line. It is used in 
locating blown fuses, determining circuit 
continuity, etc. 


Capacitors 


Style “CP-70"' fixed paper-dielectric capaci- 
tors: 268 standard ratings ranging from 0.1 to 
15 microforad; voltages 600 to 12,500; weights 
from 3 oz. to 50 Ibs. General Electric oe. 
Schenectady, N. Y. 


Capacitors are designed in accordance 
with A-N Specifications JAN-C-25 for use 
primarily on electronic equipment and all 
ratings are reported to have a capacitance 
tolerance of plus or minus 10 percent. The 
metallic cases are hermetically sealed; 
bushings are brought out through the top. 
They can be provided with removable 
mounting brackets of either foot-type or 
screw-spade-lug type which permits either 
upright or inverted mounting. 


BUYING ELECTRICAL EQUIPMENT? — 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


paiy .23., 


Rectifiers 


Types ‘'201A'' and ‘''201B'': delivers 275 volts 
at 75 ma., 6.3 volts at 8 amp.; 10 5/32 in, 
long, 5 7/32 in. wide and 6 I/2 in. high; 
Langevin Co., Inc., 37 W. 65th St., New York 
ee 


Type 201A is designed to furnish filament 
and plate currents to line amplifiers and 
201B to pre-amplifiers. Both units are re. 
ported as similar except that 201B has an 
additional stage of filter. Both types are 
stated to have good regulation and low rip. 
ple content. 


Contactor 


Type ''MO" oil-immersed contactor: 100 and 
200 amp. sizes; copper contacts. Allis-Chalm- 
ers Mfg. Co., 559, Milwaukee |, Wis. 


Unit designed for heavy-duty starting 
service with motors up to 900 hp. at 2,300 
volts. Steel frame construction of the clap- 
per-type contactor is said to provide rigid. 
ity and alignment of parts. An E-type mag- 
net and an a.c. coil with armature directly 
connected to contactor shaft through a 
universal joint is said to provide long serv- 
ice and quiet operation. Arcing is stated 
to be confined to replaceable tips. Acces 
sories available are a built-in auxiliary 
switch with up to four normally open or 
closed poles and a permanent windless type 
tank mechanism. 


Tube 


Type ‘''3B28'' rectifier tube: peak invert 
voltage 10,000 volts; peak plate current | 
amp.; ‘average plate current 0.25 amp.; volt 
age drop 10 volts; filament current 5.0 am 
at 2.5 volts: Chatham Electronics, 475 Wasi 
ington St., Newark 2, N, J. 


Tube is described as inert gas-filled and 
of rugged construction. It is reported : 
operate over wide variations of ambiel 
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“Hang the Load on Hubbard Hardware!” 
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WOOD BRACES 
All Sizes—Many Types 


CROSSARM BRACES 
Flat, Ribbed, One Piece, Wood and Steel 





STEEL WING 
ANCHORS FN ; 
2-3/4" to 10” Diam. F) GUYEYE ANGLE BOLTS 
1-1/2 Ft. to 8 Ft. Lengths 5/8” by 8” to 1” by 18” 
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EYE NUTS 
CARRIAGE BOLTS - All Sizes 
All Standard Sizes and Styles 
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5s CROSSARM & MACHINE BOLTS 
3/8” by 1” to 3/4” by 28” Sizes | is 


HUBBARD 42vo COMPANY 


Pittsburgh * Chicago * Oakland, California 














temperature without the use of tempe 
ture control devices. The base is a medjy, 
four pin bayonet type and the top ca 
medium. 


Positioner 


Remote positioner: operates variable Voltage 
transformer from ‘4/2 to 100 kva. in capacity, 
Superior Electric Co., Bristol, Conn. 


Equipment was developed to control { 
plate power to a number of present 
in dielectric heating apparatus using a 
generator to heat alternately a number 
preforms, each of which requires a differ 
power level. The apparatus consists of 
motor operated Powerstat variable t 
former and remote positioning eleme 
which are bridge connected. The output 
this bridge is connected to a thyratron 
lay assembly which energizes the dr 
motor until a balance is reached. 


Generator 


Model "52 M PK6" generator; 15 kw.; (20/li 
volts; 60-cycle; 3-phase 4-wire; 1!200 rpm) 
powered by T-118 Chrysler 6 cylinder, 4cyde 
watercooled engine; 70 in. long, 47% in, high 
and 24% in, wide; weight 1860 Ib. (a 
mate). Kato Engineering Co., Mankato, 


Unit is designed for continuou 
standby service. Applicable to farm, 
or hatchery usage during line outage 
is available with direct current oF 
voltage generators; it also can be {fur 
with weather-proof housing. 


BALL BEARINGS 


Filling Compound 


Cardolite 5616 cold setting plastic. Irving 
Varnish & Insulator Co., Irvington |!, N.+ 


Material is used as a filling for ju” 
boxes, stuffing boxes, pot-heads and si! 
void spaces encountered in electrical ¥™ 
This liquid resin is mixed with Irv? 
5612 Setting Agent prior to use. App 
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POWER. 


TRANSFORMERS 


TANK arid KAMA Of? 


Copsteuction (oatures 


THEY ASSURE... 


@ RELIABILITY 
@ LOW MAINTENANCE COSTS 
@ LONG SERVICE LIFE 


1.PENNSYLVANIA POWER TRANS- 
FORMER TANKS AND COVERS are fabri- 
cated of heavy copper-bearing steel plate, all 
seams arc welded with coated electrodes ac- 
cording to the latest standards of the American 
Welding Society. 


2. COVERS are provided with an opening 
permitting access to the terminal board and 
to the lower end of the bushings. By means 
of lugs welded to the cover and an angle 
structure, the cover may be handled separately 
Or as a unit with core and coil assembly. 


3. LIFT LUGS, welded to the tank, are provided 
for handling the complete transformer with 
cable slings, chains or hooks. 


4. GUIDE BARS, welded to the sides of the 
tank, extend vertically from top to bottom, per- 
mitting the core and coils to be guided into the 
tank and properly cen- 
tered by means of guide 
plates on the core clamp- 
ing frames, which engage 
the guide bars. 










5. TANK BASES constructed of heavy struc- 
tural steel shapes welded together and to the 
bottom of the tank, permit the transformer to 
be rolled in any direction desired. 


6. PENNSYLVANIA UNI-ROW RADIATORS 
consist of a single row of heavy gaugé oval 
tubes, welded externally to an oval header at 
the top and bottom. The radiators, which are 
as ruggedly constructed as the tank, have a 
uniform cross-section throughout their length 
and are tested at a pressure of 100 pounds per 
square inch. They are spaced to readily permit 
shotblasting, cleaning and painting, by either 
brush or spray, in factory or field. The oval 
shape of the headers and the absence of crevices, 
prevent moisture from lodging on the headers 
and tubes. Radiators may be either perma- 
nently welded to the tank or detachable. Larger 
transformers are equipped with detachable 
radiators which may be removed to conform 
to shipping clearances. Transformers thus 
equipped are furnished with valves which per- 
mit removal of the radiators without draining 
oil from the transformer. Plugs and air vents 
are provided on each radiator for filling and 
draining. Detachable type radiators have lift 
lugs to facilitate handling. 


7. SHOT BLASTING is used to clean the 
surface of the tank, cover and tubes, and all 
exposed outside surfaces are painted with one 
priming and two finishing coats of special, 
approved transformer paint. 


betachable Radiator. 


ladiator Valve. = 
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PAR AND 


808 Ridge Avenue N. S., Pittsburgh 12, Pa. 
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Making special equipment is 


standard practice—at Superior 


Other Products 


METER TEST TABLES 
SAFETY BLOCKS 
TEST BLOCKS 
METER CONNECTION UNITS 


METER & TRANSFORMER 
ENCLOSURES 


TEST SWITCHES 
REACTIFORMERS 
ACCESSORIES 


if it bears the Superior name 
it's a SUPERIOR product 


SUPERIO ; 


SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 





mately four hours after mixing, the two in- 
gredients gel at room temperature to the 
point where flow is no longer possible, and 
after several days, is said to result in a 
tough rubbery mass. The se* compound 
is reported insoluble in water, oil, acids 
and alkalies. Although adhering to metal, 
it can be stripped away to allow repairs to 
terminals and cable strips. 


Rectifier 


Type "'K'' Selenium rectifier: salt spray resis- 
tant. Selenium Corp., 1719 West Pico Blvd., 
Los Angeles 5, Calif. 


Unit features an assembly method and 
coating technique which is reported to show 
no effects of salt spray after 100 hours of 
operation at 50 deg. C. The coating is said 
to protect the barrier layer from within 
and thereby protect the rectifying prop- 
erties. It is also said to protect the exterior 
against salt spray, fungi, mercury vapor 
and other corrosive fumes. 


Electrode 


“Harcast'', an all-position mild steel welding 
electrode. Harnischfeger Corp., Welding Divi- 
sion, Milwaukee, 14, Wis. 


Electrode is said to fuse well with either 
mild or medium carbon steel, thus making 
it adaptable for joining cast iron with other 
types of metals. It is usable with either 
a.c. or d.c. machines. It is said to mini- 
mize the dilution effect at the fusion zone. 


Winding-temperature relay. General Electric 
Co., Schenectady 5, N. Y. 


Equipment operates from a combination 
of transformer top oil temperature, ambient 
temperature, and load current. Relay has 
three separate contacts which close in 
sequence as winding temperature increases. 
On transformer with cooling fans for sup- 
plementary rating, the relay can perform 
the following operations—(1) start cooling 
fans as soon as the self-cooled, load carry- 
ing capacity of the transformer is exceeded, 
(2) give a warning signal as soon as over- 
load has continued for a permissible length 
of time, and (3) sound an alarm or trip 
the circuit breaker when the overload ex- 
ceeds specified limits. 


TECHNICAL LITERATURE 


Bearings—Bulletin on friction-minimiz. 
ing bearings may be obtained from the 
Morganite Brush Co., Inc., Long Islang 
City 1, N. Y. It contains information op 
metallic and non-metallic bearings, com. 
posite bearings and machined or moldeg 
shapes of special quality and self-lupri- 
eating materials. Also contains one page 
of physical and mechanical properties of 
various grades of bearing materials for 
ease of selection by design engineers, 


Pumps—Two bulletins are available 
from Fairbanks, Morse & Co., Pomona, 
Cal. explaining the turbine and propeller 
type pumps. Publication No. AQB 4001 
contains information on the oil lubricated 
turbine pump and No. AQB 500.1, the pro- 
peller pump. Both contain tables which 
assist in selecting the proper size and unit, 


Tube—An eight-page bulletin (ETR-7) 
describing the disk-seal electronic tube, 
commonly called the “Lighthouse tube,” js 
available from the Electronic Dept., Gen- 
eral Electric Co., Schenectady, N. Y. It 
describes the basic principles of design 
and operation and forecasts its use in 
television, FM radio, and other fields in 
the ultra-high frequency spectrum. 


Calculator—A time-saving aid to stu- 
dents, technicians, and engineers in figur- 
ing circuits is available from Allied Radio 
Corp., 833 West Jackson Blvd., Chicago 7, 
Ill. in the form of the Parallel-Resistance 
and Series-Resistance Calculator. It fs 
essentially a slide-rule device for deter- 
mining the reciprocal of the sum of two 
reciprocals as expressed by the formula 
1 z 1 
— = —+—. The calculator, which may 
x a b 
be purchased for 25 cents, indicates in one 
setting the numerous pairs of resistances 
which may be connected in parallel, or 
capacitances in series, to provide any re- 
quired resistance or capacitance value. 


Resistors—A guide to assist in selecting 
wire-wound resistors is incorporated in 
the 28-page Engineering Bulletin R which 
is obtainable from the Shallcross Mfg. Co., 
Collingdale, Pa. In addition, it includes 
data on resistance alloys, maximum Te- 
sistance and temperature coefficient charts, 
power dissipation, moisture and fungus- 
proofing data, and hermetic sealing infor- 
mation. 


Push-Pull Controls—Revised edition of 
the Handbook of Engineering Design Data 
on Simmonds Precision-Built Push-Pull 
Controls is available to design engineers 
and others interested by writing on com- 
pany stationery to Simmonds Aerocess- 
sories, Inc., 30 Rockefeller Plaza, New 
York 20, N. Y. It contains summaries of 
tests conducted under the auspices of AAF 
and the Navy. 


Water Treatment—“The Modern Way 
to Avoid Boiler Troubles” is the title of 
bulletin No. 33 which is available from 
the American K.A.T. Corp., 331 Madison 
Ave., New York 17, N. ¥. It explains the 
cause and a cure for such troubles % 
scale, corrosion and foaming. 


Painting—How the color of painted ce 
ment floors can be protected from wear- 
ing off prematurely and upkeep made 
easier is discussed in a bulletin published 
by Building Products Div., L. Sonneborn 
Sons, Inc., 88 Lexington Ave., New York 
16, N. Y. It explains saponification % 
well as maintenance “headaches” that 
may occur.in heavy traffic areas. 


Radio—An eight-page bulletin, No. 104, 
entitled “Mykroy Parts and Accessories 
for Electronic, Radio and Radar Tubes 
contains data and charts on the electrical, 
mechanical and physical properties of the 
sockets. The bulletin is available from the 
Electronic Mechanics, Inc., 70-84 Clifton 
Blvd., Clifton, N. J. 
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G. C. Kiley Heads Missouri 
Valley Electric Group 


Glenn C. Kiley, vice-president of the 
Oklahoma Gas & Electric Co., has been 
elected president of the Missouri Val- 
ley Electric Association. 

Mr. Kiley has been identified with 
the Oklahoma utility since 1923, going 
there from the rate and valuation de- 


Blank & Stoller 


GC. Kiley 


partment of the Byllesby Co. in Chi- 
cago. He has served successively as 
accountant, traveling auditor, service 
manager, Oklahoma City district man- 
ager, western division manager and in 
142 was made a vice-president. 

Mr. Kiley is a past-president of the 
Oklahoma Utilities Association. 


»Jack G. Hourzciaw, president of the 
Virginia Electric and Power Co., is a 
member of a new committee organized 
0 assist the Civil Service Commission 
inthe Fourth Region in obtaining gov- 
‘mment administrative officers and in 


making advantageous use of returning 
Veterans, 


»Boyp W. BuLLock, who recently re- 
‘igned as advertising and sales promo- 
lion manager of the appliance and mer- 
thandise department of the General 
Electric Co., has been appointed general 
‘ales manager of Oakes & Co., market- 
mg and merchandising organization, 

cago. During his more than 20 years 





with the General Electric Co., Mr. Bul- 
lock successively engaged in market re- 
search, direct mail promotion, indus- 
trial advertising and promotion, and di- 
rected the company’s institutional adver- 
tising. In 1939 he was appointed ad- 
vertising manager of the company’s ap- 
pliance and merchandise department at 
Bridgeport, Conn. A year ago he re- 
turned to General Electric after two 
and a half years of active service in the 
United States Army. 


L. L. Ferree Retires; 
C. J. Schexnayder Named 


L. L. Ferree, president, general man- 
ager and a director of the Gulf Public 
Service Co., Inc., New Iberia, La., has 
resigned and has retired from active 
service under a provision of the com- 
pany. Mr. Ferree has lived in New 
Iberia for the past fifteen years and was 
identified with the company during that 
time. 5 

The retiring head of the utility will 
be succeeded by C. J. Schexnayder, who 
assumed the title of general manager 
and vice-president. Mr. Schexnayder 
is a native of New Iberia and has been 
associated with Gulf Public Service 
since 1926. 

Mr. Ferree has been identified with 
the public utility industry for 45 years. 
After engaging in railway construction 
work, he became superintendent of the 
Newport Electric Co., rebuilding and en- 
larging the plant and distribution sys- 
tem. He was serving as operating super- 
intendent of the Portang Electric Co. of 
Harrisburg, Pa., when it was merged 
with the Harrisburg Edison system to 
form the Harrisburg Light & Power Co. 
and Mr. Ferree became general super- 
intendent of the combined companies. 
This position he retained until 1919, 
when he joined Day & Zimmermann, 
Inc., Philadelphia. Subsequent connec- 
tions followed with Salem (Ohio) Elec- 
tric Co., Georgia-Alabama Power Co. 
and Southwestern Public Service Co. 
with headquarters in Amarillo, Tex., the 
position he held until he was transferred 
to New Iberia in 1930 as general man- 
ager. It was in 1942 that he was made 
president. 
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Niagara Hudson Elects 
Collins Vice-President 


William L. Collins has been elected 
a vice-president of Niagara Hudson 
Power Corp. Mr. Collins is well known 
in the utility field. 


He began his career in Lockport, 
N. Y., in 1905 with the Niagara, Lock- 





Blackstone Studios 


W. L. Collins 


port & Ontario Power Co. and in 1927 
he was elected a director and vice- 
president of that organization. 

Mr. Collins is also an officer of sev- 
eral other Niagara Hudson subsidiaries. 
He is vice-president and a director of 
Buffalo Niagara Electric Corp. and the 
Lockport and Newfane Power & Water 
Supply Co. and vice-president of Buf- 
falo, Niagara & Eastern Power Corp. 
and the Niagara Falls Power Co. 

Mr. Collins has long been active in 
many civic undertakings in the Buffalo 
area. He is chairman of Civilian War 
Services and a member of the executive 
committee of the Buffalo War Council. 
For five years he was chairman of the 
Buffalo Municipal Housing Authority.., 


> C. Frep Westin has been appointed 
director of advertising and publicity 
for New Jersey Power & Light Co., 
Dover, N. J. For the past three years, 
Mr. Westin has served as editor of the 
plant newspaper at Picatinny Arsenal, 
where he was assigned to the public re- 
lations office. He also served as editor 
and advertising manager of the em- 
ployee publication, The News-Barrage. 


> Porter C. SAVAGE, assistant vice-pres- 
ident of the Consolidated Edison Co. 
of New York for design, inventory, pur- 
chasing and stores, has retired after 
32 years of service with the company. 
Mr. Savage has specialized in the com- 
pany’s coal supply and for the past ten 
years he has been continually active in 
matters affecting the coa! industry. From 
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abrasion are all in the day's 


Hard blows, reeling and unreeling, 
work for Collyer Heavy Duty Rubber Sheathed Portable Cables.On cranes, 
i for conveyors, dredges and excavating ma- 

icals destroy ordinary 


elevators, 
reliable 


chinery — wherever 
cables—Collyer Rubber Sheathed 
Type W, Type G and 


service. Available in Single 
other special constructions. 


NOTE THESE ou 
Heat-resistant synt 


Rope-stranded, tinned copper wires for 
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and torsion. 
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mmutator Bars. made of Two Ball Bearing type illus- 
hard drawn copper. High -trated— Single Bearing and. 
_ grade: mica insulation be- Sleeye Bearing types avail- 
times. wire. tween bars. able. 


Be 


Ventilating Fan designed to Windings b 
Ms, keep the generator at normal under tension special 
operating temperature at all high tensile eel binding 
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Armatere Core made of high grade electric Commutator Radiators are riveted and 
sheet steel, laminations insulated to insure soldered into position to assure good elec- 3 i 
minimum core loss. trical and mechanical contact. 
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Coils are form wound and thoroughly insu- 
lent lated-before placed in slots. 
lent 
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ee 2-Bearing Type D. C. Generators 
illustrated, are built for belt or direct drive 
use from 1750 to 450 r. p. m. and for any 
voltages from 32 to 250. This general purpose 
generator is widely used by the Navy and 
Merchant Marine and throughout industry. 

A few features are described above and 
bulletin 600 covers all types of Burke D. C. 
Generators. Write for copy. 


BURKE ELECTRIC COMPANY « ERIE, PA. 
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was adopted in 1944. He became presi. 
dent in 1943. 

Mr. Lewis has been associated with 
the company since its formation, when 
he entered the sales department. He 
was sales manager for many years, 
after which he was elected vice-presj- 
dent and director. He became vice. 
president and general manager in 1943. 


SHUNT-WOUND GENERATOR 


Voltage tends to fall. 
rent — lower bus voltage as 


battery takes all the load. 
Frequent adjustment of field 


Voltage varies with each 
Furnishes practically no cur- 
Tends to come back at a 
slightly lower voltage. 
Tends to return to voltage 
lower than original setting 
rheostat 


change in load. 
Voltage usually unstable. 


Get New Connections As 
Government Takes Over 








CLEVELAND 12, OHIO 





Dissolution of the system operation 
of the East Tennessee Light & Power 
Co., Bristol, and transfer of the various 
units of the property to local municipal 
government, cooperatives and the TVA, 
brought numerous changes in the per: 
sonnel of the organization. 

Fillmore McPherson, industrial power 
engineer, who had been employed by 
the company for 16 years in various 
capacities, has become identified with 
the Appalachian Electric Power Co., 
Bluefield, W. Va. 

W. D. Dishner, electrical engineer 
in the Bristol general offices, has be- 
come identified with the Tennessee East- 
man corporation at Kingsport. He was 
with the utility company for 17 years. 

Paul B. Winchell, gas and electric 
production engineer, is now superintend- 
ent of the gas company at Knoxville, 
Tenn. 


DIVERTER POLE GENERATOR 


Voltage remains stable. 
Will return to original voltage. 


setting. 
month after month without 


back to a slightly higher volt- 
Voltage remains constant 
field rheostat adjustment. 


Tends momentarily to come 
age. 


rated capacity helping to 


Furnishes current equal to its 
maintain bus voltage. 


Voltage remains constant 
under varying load. 


Voltage stable 





1731 CLARKSTONE ROAD 











Harry C. Conner, who has been em- 
ployed by the company for 20 years 
and has been general purchasing agent, 
has become affiliated with the Westing- 
house Electric Corp. at Atlanta, Ga. 

W. E. Rutherford, Bristol division 
superintendent, has been named man- 
ager of power for the City of Bristol, 
Va. : 

John L. Gray, electrical engineer in 
the Bristol general offices, has been ap- 
pointed manager of power for the City 
of Bristol, Tenn. 

C. D. Alexander, division manager at 
Erwin, resigned last month to take 4 
position with the South Carolina Power 
Co. at Charleston. 


3. When oil circuit breaker is 


OPERATING CONDITION 
cell batteries, but generator 
capable of operating at 170 
volts. 


1. When running at very light 


operated. 
operation. 





4. Following oil circuit breaker 
6. Floating at 130 volts, for 60- 


7. Automatic sub-station. 
J 


2. When running at normal load. 
>. Following power failure. 





in voltages from 


built “to order” to meet specific 


> Davin A. MEEKER has been elected 
president of the Hobart Manufacturing 
Co., Troy, Ohio, succeeding JouN M. 
Spencer, who held the office since 1938. 


P Exuis L. Spray, formerly vice-presi- 
dent and general manager of the West- 
inghouse Electric Elevator Co., has been 
elected vice-president of the Westing: 
house Electric Corp. in charge 0! ele- 
vator and air conditioning activities of 
the company at Jersey City, N. J. An- 
nouncement was made at the time of 
Mr. Spray’s new appointment that the 
Westinghouse Electric Elevator Co. 8 


for more than 30 years—that they are the soundest 
The Glectric Products Co 


investment for battery charging. 
For “Reasons Why”, review the Seven Points to 


the right. A quick check of your own system will 


verify these FACTS. 


FUNDAMENTAL CHARACTERISTICS 


sive E. P. design, obtainable in capacities from 


250 watts to 200 kilowatts .. 


5 to 500. 
@ Specify E. P. Generators to get exactly what you 


largest electrical systems built in the last 10 years 
want. Write for list of installations 


applications. They have been installed on the 


@ DIVERTER POLE CHARGERS have proved— 
@ Diverter Pole Motor-Generators are an exclu- 
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FOR CIRCUIT BREAKER, STANDBY AND 
CONTROL BUS BATTERY CHARGING 
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Tube failure occurred after 6 months’ service 
in the inlet sections of main and auxiliary 
condensers of a turbine-driven Pacific Coast 
ship. Non-metallic inserts had been installed 
when severe inlet corrosion was observed. 
This early difficulty was followed by failure. 
Scovill was called in. 


laboratory examination disclosed a light 
brown protective film in irregular bands inside 
the tubes. Elsewhere severe pitting and thin- 
ning of the tube wall was found. The pits, 
regular in shape, showed elongated tails in 
the direction of flow. 


IRREGULAR ATTACK POINTS TO CURE 
Searching further, the Scovill men found evi- 
dences of mechanical abrasion and erosion of 
the protective coating attributable to high 
velocity of the circulating medium containing 
entrained air. Non-metallic inserts had pro- 
tected the tubes from inlet end erosion, but 
erosion-corrosion was found to be general 


Scovill 


: MANUFACTURING COMPANY 
| WATERBURY 91, CONN. 
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ougher tubes 
take the air 


throughout the length of the tubes. 


The units were retubed with 70/30 Cupro- 
Nickel and no further failures were reported. 
Erosion-corrosion can often be minimized by 
preventing air leakage in circulating water and 
by eliminating turbulence and low pressure 
areas where dissolved gases can separate. 


OTHER SCOVILL SERVICES 


In addition to Service in Men, which includes 
assistance with installation problems and 
specialized advice on tube specifications, Sco- 
vill offers two additional services. 


Service in Metals undertakes the selection of 
alloys and the study of specific problems both 
in the field and in the laboratory. 


Service in Manuals offers valuable literature 
on condenser and heat exchanger tubes. Write 
for your copy of our Condenser Tube Booklet. 
Address Scovill Manufacturing Company, 24 
Mill Street, Waterbury 91, Conn. 





EASY, SPEEDY APPLICATION 












. on STEEL TOWERS 


1. After the regular nut is fully tightened, 
le RM et eS ee 
fingers until ‘‘finger-tight."’ , 


and WOOD POLE LINES 


2. Then, with linesman's wrench, or special 
PALNUT box wrench—give the PALNUT an ad 
ditional 3; turn to lock it. Only one hand needed 
throughout, with very little effort on wrench 





ABSOLUTE SECURITY — NO FURTHER MAINTENANCE 


No other locking method for bolted 





assemblies gives such simplicity — 
speed — security — and economy, as 
PALNUTS. Once a PALNUT is 


tightened, its powerful double-lock- 
ing action makes it impossible for 
either bolt or nut to loosen under 
severest vibration. Periodic inspec- 
tion and tightening are unnecessary. 


PALNUTS are protected against cor- 
rosion by hot dip galvanizing and 
outlast the bolt threads. They require 










Used Today on 
Aircraft, Tanks, Jeeps, 
Military Vehicles and 
other War Equipment 


The Palnut Company 


51 Cordier Street 
Irvington 11, N. Y. 


only 3 bolt threads space, fit standard 
threads perfectly, therefore no special 
or extra-length bolts are needed. 
Often, PALNUTS can be added to 
existing assemblies without disturbing 
regular nuts. PALNUTS are easily 
removed with a wrench—may be re- 
used and are very low in cost. 


Sample PALNUTS will be sent upon 
request, giving details of size and type of 
bolt. Write for special Bulletin outlining 
PALNUT applications in power trans- 
mission and distribution. 









DOUBLE- 
LOCKING 
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being dissolved as a corporate entity, 
and activities formerly handled by the 
Elevator company, which was a wholly 
owned subsidiary of the Westinghouse 
Electric Corp., will continue as the ele. 
vator and air conditioning divisions of 
Westinghouse. 








Engineering Assignments 
Made by N. E. Utility 


Changes in the organization of the 
engineering and construction division of 
the New England Power Service (Co. 
ave been announced by President Ed- 
win A. Dow. 

Roger J. Coe has been appointed as- 
sistant chief engineer, returning to the 





R. J. Coe 


headquarters office after about two 
years’ assignment to the National 


Defense Research Committee Transition 
Office, New York. Following gradu- 
ation from Cornell University, Mr. Coe 
spent a year with G.E. in Schenectady 
and Erie. He joined New England 
Power Co. in 1926 as technical assistant 
in the operating department at 
Worcester and the next year became 
assistant engineer in the electrical engi- 
neering department of the New England 
Power Construction Co., handling de- 
sign and supervision of plants and sub- 
stations during construction. He was 
resident electrical engineer during the 
construction of the Comerford hydro- 
electric development and later was 4° 
sistant engineer on station design. For 
a time he was stationed at Burlington. 
Vt., in connection with operation and 
maintenance problems of the affiliated 
Green Mountain Power Corp. In 1934 
he became assistant electrical engineer, 
New England Power, and in 1939 assis 
tant to the chief engineer. He was rest 
dent manager at Newport, R. I., from 
1942 to 1943 in connection with cot 
struction contracts for the U. S. Navy: 

George S. Hewins, construction mat 
ager of the New England Power Service 
























ONCE STARTED, the De Laval Insulating Oil Purifier can be left to run 


with very little attention, with assurance that it will continue to deliver 
high-test oil at both constant efficiency and capacity. This feature makes 
possible valuable savings in supervisory time . . . and maintenance costs. 


IN A DE LAVAL 081 Puriser, contritu- 


gal force removes both water and dirt, the water 
discharging continuously and the dirt being 
stored around the periphery of the bowl. At no 
time can removed impurities impair the effec- 
tiveness of purification. 


Because purification is entirely mechanical, 
De Laval Insulating Oil Purifiers have marked 
advantages over the ordinary filter press whose 
blotters must frequently be changed if a uniform 
degree of filtering efficiency is to be maintained 
or, indeed, if actual spoilage of a batch of oil is 
to be avoided. Because there is no need for 
constantly renewing essential parts, De Lavals 
minimize the cost of operation and attention. 
The time and expense of servicing each indi- 
vidual piece of apparatus is reduced . . . more 
frequent dehydration of the oil to maintain it 
at uniformly high dielectric value becomes 
economically possible. 


_Learn how the other advantages listed at the 
ight can benefit you. Write for additional 
information. 


ADVANTAGES OF DE LAVAL 
INSULATING OIL PURIFIERS 


Low temperature purification; 
high dielectric value of oil 


maintained longer 
» 


Heater cannot carbonize the oil 


. 
Higher daily capacity of purifier 
saves maintenance costs 


& 
Safest—continuous discharge of 
water prevents re-contamination 

of the insulating oil 


= 
Dehydrates at a single pass— 
no re-running 
* 
More economical to operate 


Constant high purifying effi- 
Cciency—no shutdowns for 
Cleaning or for renewal of 


parts during run 


Removes water without aid of fil- 
ter press; press used only to re- 
move.colloidal carbon 





THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 

THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 
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EXPLOSION 
PROOF 


| 
LIGHTING FIXTURES 


40 Years of actual service has proven the ‘‘know-how”’ of RUSSELL 
& STOLL in the field of vaportight and explosion-proof lighting. 


R&S design and precision manufacture not only meet, but surpass 
Underwriters’ and NEMA requirements. Rigid factory controls insure 
continuous, safe operation with minimum cost of maintenance. 


Carefully designed reflector contours with high reflection factor 
give efficient output of controlled illumination. 


R&S explosion-proof lighting fixtures are supplied with a standard- 
ized base common to.all sizes. Reflector globe assemblies of various 
capacities are interchangeable to suit conditions. No need to disturb 
mounting or electrical connections. Modern design simplifies mount- 
ing and affords a variety of conduit arrangements in one stgndard 
base. Installation costs are accordingly low, parts fewer and order- 
ing easier. 


For safe and efficient lighting equipment specify R&S extra quality 
at standard cost. Write for our 300-page catalog. 


Please address 
Dept. No. B 


cclnpensoea % ares COMPANY 


OF TER-TIGHT. INI IN 
AENT Fig: Ga, Ralnheleinpeaty 


125 BARCLAY STREET NEW eta Pe ee 
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Co., Boston, has been assigned to report 
directly to President Dow. Mr. Hewins 
has engaged in diversified field engi. 
neering activities. For some time h¢ 
was construction superintendent 9, 
hydro plants and water works for the 


G. S. Hewins 


Farnum interests from Maine to Cuba. 
When J. G. White & Co. absorbed the 
Farnum company in 1907 Mr. Hewins 
became its general superintendent, and 
in this capacity had charge of the con- 
struction of the New England Power 
system’s pioneer hydroelectric develop 
ment at Vernon, Vt., on the Connecticut 
River. From 1909 to 1914 he was con- 


L. Gurney 


struction manager for the White com 
pany, building hydro plants in Califor 
nia and Oregon. In 1919 Mr. Hewins 
became president of the Power Com 
struction Co., and as construction mar 
ager for the Service company hi 
supervised many assignments for the 
New England Power System companies 
Lester Gurney has been named exec: 
tive assistant for the New Englao 
Power Service Co., working closely with 
construction manager G. S. Hewins and 
assisting president Dow in the admit 
istration of the construction die 
continuing headquarters at Boston. 
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Mlere’s the Meriden 
installation...so successful 
itled to 14 others for the 


CONNECTICUT LIGHT & POWER CO. 


sthe “‘large’’ office the only one that 
an obtain the simplified routine, the 
seater accuracy and speed in handling 
customer contacts, and the economies 
clerical labor provided by Kardex 
Visible Record Control? 

Not at all. Witness the experience 
of the Connecticut Light & Power Co. 
tits Meriden office and in its other 
tices now using these systems. 


As Mr. L. A. Mayo, Supervisor of 
Local Accounts, expressed it recently, 
e Customers’ Service and History 
Records, together with the Unit Book- 
feping Desks, have been used in our 
tict offices for over six years. In con- 
"ast to our former system when such 
cords were in several places, the han- 
ing of customer contacts as well as 
‘her office operations and related work 


UD ULL 
LLL 


in other departments has been greatly im- 
proved. Our experience with customer 
information centralized in these three 
records has been most satisfactory.’’ 


In large and small cities alike, the 
centralization of facts in Kardex Visible 
Records has eliminated much duplicated 


SYSTEMS 


MIT 


PTTL LLL 
Uk 


ae The Kardex Customer Service 
Record provides a history of each 
customer service location, with con- 
trol of inactive meters, non-payment, 
shut-offs and gas meter tests. Use 
of a permanent service order card 
reduces waiting, saves rewriting. 


Me Two Remington Rand Unit Book- 
keeping Desks (beyond table in’ 
foreground) house the meter books 
and ledger records. C. L. & P. rec- 
ords are protected against loss in 
Safe-Cabinets and Safe-Desks. 


at The Kardex Customer History 
Record serves as the deposit rec- 
ord, inactive account ledger, bad 
debt ledger and credit record. Tele- 
phone communication from contact 
desks to this record speeds up han- 
dling of orders and inquiries. 


eres rites ities 


> 


ed 
AS 


effort. It increases accuracy and speeds 
up the processing of service applications 
and orders. It places collections on the 
individual basis so important in building 
public good will. 

Futy Deralts are available from our 
nearest Branch Office. 


DIVISION 


REMINGTON RAND 


315 Fourth Avenue, New York 10, N. Y. 


COPYRIGHT 1945, REMINGTON RAND INC. 
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ROYAL ELECTRIC MFG. CQ. 


SOLDIERS of 
PRODUCTION! 


TRICO RENEWABLE FUSES 


Here's a fuse that's different. The fusible link (the most 
important part of any fuse) is surrounded by a scientifically 
prepared arc-choking, time-lag powder and the entire 
assembly is built into a sturdy, convenient, self-contained 
renewal element. It's literally a “fuse within a fuse.” 


The powder-packing has four distinct and important 
functions -. 

© It protects the fusible link against damage. No twisting or bending — no 

fractures or kinks to reduce carrying capacity. 


© It supports the fusible link. No sagging, stretching or thinning out to reduce 
carrying capacity and cause premature blowings. 


© /# confines the heat, flame and molten metal to the renewal element— 
protecting permanent parts of the fuse from damage. No scraping — no clean- 
ing when renewal element must be replaced. 


© /t has time-lag effect by mooning the fusible link cool when sudden overloads 
appear. You get the time lag link PLUS the time-lag powder. 


ONLY TRICO HAS THESE FOUR OUTSTANDING 

FEATURES .- and they COST NO MORE 

For the resul.s vou want—switch to that different: ~e— 

TRICO “POWDER-PACKED" RENEWABLE FUSES! 
Write for Bulletin #1 


TRICO KLIPLOK CLAMPS 


Lock fuses and clips,together. Bad contacts cause no end 
of worry and expense. Install KLIPLOKS and eliminate 
burnt fuses, premature blowings, unnecessary shytdowns 
and wasted current. 


Write for 
Bulletin #6 


TRICO FUSE MFG. CO. Milwaukee ete 
In Canada—IRVING SMITH LIMITED—Mantreal 


#16 in a series o! 


informative _let- 
ters from a producer 
of Power Switching 
Equipment 


TIME TESTED 


DISCONNECT SWITCHES 


Constant improvements based on more than 15 years of field expe- 
rience, plus thorough laboratory testing, make the Type T Hook- 
Operated Disconnect Switch as mechanically and electrically correct 
as present knowledge of the art permits. This line is fully described 
in pages 129 to 141 of our catalog #10. These switches: 


1. Carried 50,000 amperes for five seconds on test.* 
2. Easily meet NEMA temperature test requirements. 
3. Has an excellent service record. ; 


If the Type T Switch can 
be opened or closed at 
will, and carry the rated 
load with a comfortable 
margin—then it is the 
best and most econom- 
ical switch money can 
buy. Field service rec- 
ords show that _ this 
switch does just that. 


* Osciliograph records of 
short-time current tests foe a 
available on request. 7 


Type T 15 kv, 600 amp. Disconnect Switch 


B19 &.:40th Street 
CHICAGY? 735, 1 


Gurney joined the New England Power 
System in 1918 in connection with trans. 
mission line work in Rhode Island and 
Massachusetts; and was assistant and 
then resident engineer in hydroelectric 
developments in lower Vermont, includ. 
ing the Harriman, Sherman and other 
projects on the Deerfield River. Since 
1927 Mr. Gurney has been assistant to 
the chief engineer and has been inti. 
mately identified with all major engi- 
neering construction activities on the 
System, including the building of the 
Bellows Falls and Comerford develop. 
ments. 


Canadian Electric Board 
Makes New Assignments 


W. D. McDonald, superintendent of 
operations of the New Brunswick Elec- 
tric Power Commission, St. John, N. B., 
since 1939, has been appointed chief 
engineer of the commission, succeeding 
G. A. Vandervoort, retired. A new posi- 
tion is engineer in charge of steam 
power development and the first holder 
is John Stephens, Fredericton, who had 
been a consulting engineer for the com- 
mission for several years, as well as 
dean of engineering at the University 
of New Brunswick, Fredericton. 

Mr. Vandervoort had been on the 
commission engineering staff for 23 
years, at first as superintendent of oper- 
ations. He was appointed chief engi- 
neer in 1941. Early in his career he was 
with the Ontario Hydro Electric Power 
Commission’s power operating depart 
ment. 

Mr. McDonald was on the engineer- 
ing staff of H. G. Acres & Co., power 
engineers, Niagara Falls, Ont., before 
joining the New Brunswick commission 
staff. 

Mr. Stephens had been with the en- 
gineering department at the University 
of New Brunswick since 1908. 


>S. Rivey Wituiams has been ap 
pointed director of international bust 
ness of the Worthington Pump & Ma 
chinery Corp., Harrison, N. J. Mr. Wil- 
liams will be responsible for the ad 
ministrative direction of all Worthing: 
ton’s foreign and export activities and 
will supervise the operation of the cor 
poration’s associated companies in for 
eign countries. His 25 years’ service a 
Worthington has all been in the Eure 
pean operations. 


> Harvey W. Smit has joined the 
engineering °‘<ff of the Glenn-Roberts 
Co, at Oakland, Calif. A graduate of 
the University of Southern California ® 
electrical engineering, Mr. Smith has 
engaged in research and design work iM 
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STREAMLINING 
LOW RESISTANCE 
MEASUREMENTS 


Are you required to make hundreds of 
accurate “Go, No-Go” low resistance 
measurements? The Shallcross Portable 
Low-Resistance Test Sets are ideal for mak- 
ing rapid measurements in bond testing, 
switch and relay contact resistance testing, 
bar-to-bar commutator readings, etc. Write 
for Bulletin LRT. 















SHALLCROSS PORTABLE 
TYPE 645 FOR FIELD 
INSPECTION WORK 







HIGH-VOLTAGE 
MEASUREMENT 
PROBLEMS SOLVED 


Shallcross Portable Kilovoltmetes, Kilovolt-* 

meter; Multipliers (for use with external 

meters) and Corona Protected Resistors (for 

voltages up to 200 KV) comprise a complete line of high- 

voltage measuring apparatus. Over a period of years 

Shallcross engineers have pioneered in the field of modern 

high-voltage measurements. They will welcome an 
opportunity to put their experience 
to work on your problem. 









TYPES UP TO 30 
KV AVAILABLE 







Uv Vale) ok ee 











ONE BRIDGE THAT 
DOES THE WORK OF TWO 


Combining both Kelvin and Wheatstone 
bridges, this popular Shallcross instrument 
provides a resistance measurement range 
from 0.0001 to 11.11 megohms in a single 
portable instrument. Just the thing for maintenance, pro- 
duction line tests, field investi- 
gations, school and laboratory 











COMBINED KELVIN 
AND WHEATSTONE 











ACCURATE VOLTAGE 
DIVIDERS 


Shallcross Voltage Dividers (Decade Potentio- 

meters) are available in a wide range of total 
resistance and voltage increments. Many special units 
regularly produced for special applications. Write for 
latest data bulletins on any Shallcross instrument type. 









3-DECADE UNIT 


Shallcross 


MANUFACTURING COMPANY 


DEPT. EW-75, COLLINGDALE, PA. 
DESIGNING 
















ENGINEFPRING MANUFACTURING 
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magnetic and transformer fields ag ag 
consultant. He will head the research 
and development activities of the Glenn. 
Roberts organization. 





> Joseru J. Siva. has been appointed 
manager of commercial engineering for 
the H. H. Robertson Co., Pittsburgh, 
Pa. During the past ten years Mr. Sid. 
dall has served the company in the 
capacity of electrical engineer and as 
assistant manager of the steel floor de. 
partment. He is well known in the 
electrical and building fields in the 
United States and is active in the Inter. 
national Association of Electrical In. 
spectors. 






> Ricwarp H. Row ann, vice-president 
in charge of the National Battery Co’s 
Gould industrial division, Depew, N. Y., 
has assumed the added responsibility 
of general sales manager, succeeding 
Joun C. Sykora, resigned. Mr. 
Sykora, whose resignation terminates 26 
years of Gould service, has been ap. 
pointed director of sales, Portable 
Products Co., New York. At the time 
of his resignation, he was Gould vice- 
president in charge of sales. 





> Howarp C. Mapsen has been ap- 
pointed manager of industrial relations 
of the Bryant Electric Co., Bridgeport, 
Conn., a wholly owned Westinghouse 
Electric Corp. subsidiary. Mr. Madsen 
began with Westinghouse Electric Corp., 
East Pittsburgh, Pa., serving in the 
switchgear division. He was named man- 
ager of technical employment in 1942, 
and was manager of university relations 
in 1944, the position he leaves to assume 
new duties with Bryant Electric. 


PC. A. Scotr has joined Walker 
Brothers of Conshohocken, Pa., as vice- 
president in charge of wire mill opera 
tions. Mr. Scott has been connected 
with the insulated wire division of the 
B. F. Goodrich Co:, with the General 
Cable Corp., and with the Rome Cable 
Corp. as executive vice-president. He is 
a member of the copper wire and cable 
mills industry advisory committee of 


WPB. 





> Frank A. Scuorrers has been named 
vice-president in charge of productiot 
of The Crosley Corp., Cincinnati. Pre- 
vious to joining the Crosley organi 
tion, Mr. Schotters was works manage! 
of the Western Cartridge Co. plants ™ 
East Alton, Il. 





> Joun E. Ponxow, formerly chief 
electrical engineer and supervisor ° 
experimental engineering for the 

eral Machine & Welder Co., Wartel, 
Ohio, has been appointed sales mam 
ager of the company. 





















One-Piece Vise-Type Connectors 


save man hours — reduce service interruptions 





Why FARGO solderless connectors are easy and safe to handle, per- 
manently vibration-proof and produce high conductivity at contact point 











EASY AND SAFE TO USE HIGH CONDUCTIVITY—LOW VOLTAGE DROP 


One-piece construction —always 
threaded—no time lost starting a 


nut—no chance of cross thread- 
ing—no loose parts to lose. 


1. The V-Groove jaw construction 
guarantees four points of contact 
with the Connector (see arrows) 
plus the wire - to - wire contact 





1 ide clampi e 
: Safer to use near hot lines. Bolt a ore 
: tightens with short, easy twist of 2. The tremendously high com- 
6 the wrist; no arm or shoulder pression, obtainable even with 
D- swing needed. low turning force, can produce a 
le Any standard wrench will fit. Only slight flattening of wires at point 
1€ two bolt head sizes (34” and 9/6”) of contact, thus improving the 
- for 8 sizes of Fargo Connectors, conductivity. 
handling wires from No?8 Solid 3. The massiveness of the sturdy 
to 4/0 Strand. F note Dial 
DP argo y nesps coy current (Approved by Underwriters’ 
i. Bolt removable — convenient in under overload conditions. Laboratories, Inc.) 
rt, making grounds and additional 


taps. Durable — Dependable —Re-Usahle 


Fargo Connector bodies and bolts stand up under extreme 
conditions . . . climatic, mechanical, chemical and elec- 
trical. Bodies are made of a tough copper-silicon-manga- 
nese alloy with a copper content of 96%. Bolts are made 
of a high strength copper-tin-silicon alloy with a copper 
content of 98%. Each metal was adopted as best for its 
specific purpose, after thorough tests over a long period. 


These features, which produce durability and dependa- 
bility, also mean high salvage value. 


GRIPS LIKE A VISE 


in- 
42, 
ns 


1. High pressure at wire contact 
point develops terrific vibration- 
proof bind from inside thrust. 


2. The bolt, forged and rolled 
for extra strength, with precise, 
deep-rolled threads, turns easily 
and develops high compression 
without stripping. Gives you not 
less than 10 Ibs. compression 
between conductors for every 
inch-pound of wrench pressure. 


Fargo connectors available in 
sizes No. 8 solid to 1,000,000 


For free catalog, application 
data and current information 
regarding speed of delivery, 
write or call any Line Material 
Company representative. 


They'll take all the torque a line- 
man can apply, unless he’s out 
with an oversize wrench, intent 
upon destruction! 





- 





ned 
tion Full Fargo line of Vise-type Connectors, Automatic Line Splices, Hot Line 
Pre: Taps and Sticks, Multiple Taps, Dead Ends, Compression Cone Connectors, 
12a" Sleeves, Ground Clamps, and other Electrical Specialties are distributed by 
ger 


‘ © LINE MATERIAL COMPANY - MILWAUKEE - WIS. @& 


Representatives in principal cities 


FARGO rc. company 
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Model 201 


VIBROTEST 


Insulation Resistance Tester. 


Sturdy construction throughout. Vibrators seldom if 
ever replaced. Power from 2 No. 6 dry cells producing 
constant potential of 500 V. Range 0-200 megohms, 
2000 ohms, 150-300-600 V., AC or DC. One of 36 
models. 


RESISTANCE 


LU=¢/ INSULATION wi 
: ot 
| \ TESTING 


For complete 
equipment with 
Self-contained 
power sources 
—(No tiresome 
cranking)—Com- 
pact— Portable 
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Model 255 


VIBROGROUND 


For determining resistance of ground connections. 


4 ranges for extremes of dryness and moisture. Ranges 
0-3, 0-30, 0-300, 0-3000 ohms. Model 25! has triple 


range for average ground conditions. Design efficiently 


Send for bulletins. Also HYPOT, insulation breakdown tester. VOLTAMMETER 
for measuring AC voltage and amperage, etc. 
ments, any make. 








221-C South 
Green St., 








IVS AP CEI Ete (te en 


excludes ‘‘strays’’. Controlled sensitivity. Rugged re- 
liability. Utmost accuracy. 
We recalibrate and repair instru- 
Engineering Service Representatives in All Principal cities. 
Chicago 7, 
Hlinois 
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BLACKBURN Hi-Strength CONNECTORS are the 
strongest and most durable connectors on the 


market because they are the 
only complete line of connectors 
made of DURONZE. And 
DURONZE is a high- 
strength silicon bronze, 
which tests show is 75% 


















stronger than hard-drawn copper, and more non- 
corrosive than pure copper! Hence, BLACKBURN 


CONNECTORS will not distort, 
are trouble-free on the lines, and 
can be used over and over 
again! For real economy 
use BLACKBURN Hi- 
Strength CONNECTORS! 


Ancated 
Stocks 


Over 109 


gobbert 





JASPER BLACKBURN PRODUCTS CORP. 


Main and Clinton Sts., St. Louis (6) , Mo. 
Builders of Quality Connectors for Over 10 Years 
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OBITUARY 


> Rosert L. DEARBORN, chairman of 
the Northern. California section of the 
Illuminating Engineering Society, died 
on June 25 in San Francisco, at the ' 
age of 34. After connections with util. 
ity and manufacturing companies he 
established an office and _ laboratory 
where experiments were made in light. 
ing equipment. In 1941 he joined the 
Henry J. Kaiser organization and de. 
signed, among other projects, the il. 
lumination for the Permanente mag. 
nesium plant. When Kaiser Engineers 
was formed in 1944 he was made a 
member of its permanent staff as princi 
pal electrical engineer for several of 
their plants. As illuminating consultant 
engineer for the Golden Gate Exposition 
he designed the illumination for a 
number of the exhibits at the fair. It 
was during this time that he made 
some fundamental studies for the Cali- 
fornia State Highway Department to 
solve the glare problem on wet surfaces 
of the San Francisco-Oakland Bay 
Bridge, evolving a photographic method 
for evaluating brightnesses. He was also 
engaged by the California Department 
of Schoolhouse Planning to make some 
independent studies of so-called natural 
lighting types of school buildings. Mr. 
Dearborn was a member of the Hand- 


book Committee of LE.S. and alse 
held membership in A.LE.E. The 
board of managers of the Northern 


California section, I.E.S., of which he 
was chairman, voted a memorial book 
fund in his name at Stanford University 
Library, the books to be on illuminat- 
ing engineering, lighting, seeing and 
kindred subiects. 


> James H. Tessers, 63, for many years 
associated with the firm of Chas. T. 
Main, Inc., as a hydraulic engineer om 
developments in Montana and else 
where, died at Boston, Mass., on June 
12. He was born in Somersworth, N. H., 
and was educated at the Massachusetts 
Institute of Technology. For a time he 
was on the staff of H. M. Byllesby & 
Co., Chicago, the Bethlehem Shipbuild- 
ing Corp., in Pennsylvania, with the 
Stone & Webster Engineering Corp. 
Boston, Vaughan Engineers, and lately 
with Howard M. Turner, consulting en 
gineer, Boston, on public utility ap 
praisal work. 





> Joun P. MALtetrt, formerly an elec: 
trical engineer with the Diehl Manufac- 
turing Co., Elizabeth, N. J., died om 
July 11 in Providence, R. I., after 4 
long illness. Before he went to Prove 
dence three years ago he had beet 
consulting engineer for various com 
panies in the metropolitan area. 
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you will agree that this new RCA equipment sets a new standard 
of radio usefulness for the requirements of electric light and 
power companies and similar needs of other utilities. 

It tunes easier, sounds better, is more stable. It operates 
simply, smoothly, surely. It is more selective, requires fewer 
adjustments, and less maintenance, yet can be serviced more 


quickly, easily, and safely. 


These are-strong.claims. They are claims you should investi- 


FM Station Receiver (for rack-mount- 
): Also, the same chassis unit as #1, but 
thout cover, and provided with brackets 
mounting in a cabinet-style rack. This is 
type of mounting used in most larger 
sallations. 


” 250-Watt FM Station Transmitter: Con- 
ts of the two chassis shown in #7 (as an 
titer), plus a 250-watt amplifier, mounted 
4 similar-type chassis. All assembled in 
Mattractively styled cabinet rack. 


gate—and we invite you to do so. For your convenience, a coupon 
is at the lower right-hand corner of this page to bring you the 
whole story. But first, read the column at the left—study the 
pictures below, read the captions under them—then fill in the 
coupon. And remember that, at any time you wish, an RCA 
engineer will show you how these new RCA equipments can 


be used to best advantage for the special needs of power com- 


Badass ade 


4. 30-Watt FM Mobile Transmitter: Mounted 
in attractively styled housing matching the 
receiver unit. Makes use of improved phase- 
modulator circuits providing better quality 
and better stability. Arranged for two-fre- 
quency operation, if desired. 


9. Station Handset and Control Unit: Fur- 
nished with the FM Station Transmitters 
shown here. The control unit contains a 
loudspeaker, plus controls for adjustment 
of “volume” and “squelch.” Also, “‘trans- 
mit,” “receive,” and “stand-by” signal 
lights. 


panies and other utilities. 


5. 60-Watt FM Mobile Transmitter: Similar 
to #4 in over-all size and appearance, but 
provided with additional tube in output 
stage, in order to obtain full 60-watt car- 
rier. Both transmitters use built-in dyna- 
motor supply. 


10. Mobile Handset and Control Unit: Fur- 
nished with the FM Mobile transmitters 
shown above. The two units can be con- 
veniently mounted on the dash in any de- 
sired position. Control includes ‘‘volume” 
and “‘squelch.”’ Signal lights indicate “trans- 
mit” and “stand-by.” 


A Kh: Chapper atid New Ciillly,/ 
This Coe Information, — Diagrams — Use This Coupe 
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| EMERGENCY COMMUNICATIONS EQUIPMENT SECTION 
Radio Corporation of America, Camden, N. J. 


Please send me complete data about your new FM Radio 
Equipment for Electric Light and Power Companies and 


Buy War Bonds 


other Utilities. 


Employed by 


Ce ee <a ume en mee 


Street Address......... 
City and State......... 
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Reeves-Ely Labs., Inc. 
Results from Merger 


Announcement of the organization of 
Reeves-Ely Laboratories, Inc., through 
the consolidation of offices and plants 
of the various subsidiary companies and 
operating divisions has been announced 
by Randal Young, vice-president and 
general manager. Comprised of Reeves 
Sound Laboratories, Hudson American 
Corp., American Transformer Co., Win- 
sted Hardware Manufacturing Co., and 
Waring Products Corp., the Reeves- 
Ely Laboratories group, manufacturer 
of electrical and electronic equipment, 
is located in Manhattan and Brooklyn, 
New York; Newark, N. J., and Winsted, 
Conn., with executive offices at 25 West 
43rd St., New York. 

For several companies of the Reeves- 
Ely Laboratory group, business on hand 
or backlog totals $12,302,306. The 
breakdown by subsidiaries and divisions 
is as follows: American Transformer 
Co., $2,968,608; Hudson American 
Corp., $3,908,247; Reeves Crystal Divi- 
sion, $3,301,595; Reeves Apparatus Di- 
vision, $2,123,857. In addition, negotia- 
tions are now under way for further 
government business, covering fifteen or 
twenty items for a total dollar volume 
of $19,868,500. These contracts are for 
items required by the Signal Corps, Air 
Corps and Navy. 

In announcing the  organization’s 
present position with respect to its cur- 
rent backlog of orders, Laurence D. 
Ely, chairman, stated that each of the 
various divisions is making prepara- 
tions for post-war civilian production. 


Sees Quadrupled Sales 
Staff to Meet G.E. Goal 


A sales force four times as large as 
before the war was seen as essential to 
full production by the General Electric 
Co. Jean DeJen, manager of the com- 
pany’s retail development and sales ed- 
ucation division of the appliances and 
merchandise department, also predicted 
that retail electric appliance salesmen 
needed after the war with Japan ends 


would exceed 250,000. 


192 


ANUFACTURING 





In his statement made at the Confer- 
ence on Selection of Salesmen, spon- 
sored by the Society for the Advance- 
ment of Management in the Waldorf- 
Astoria Hotel, New York, recently, Mr. 
DeJen pointed out that aptitude tests 
are planned for selection of appliance 
salesmen in General Electric because 
it is believed that not enough salesmen 
will be available and quality will have 
to make up for the numbers needed. 


New Generator Orders 
Move Upward in May 


New orders for motors and generators 
during the month of May advanced 
from the total recorded for the month 
of April, according to figures released 
by the National Electrical Manufactur- 
ers Association. The NEMA index 
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NEMA Index, value of orders received 


moved upward to 400 in May from 
328.4 recorded for the month of April. 
In May 1944, the index stood at 483. 

The 1944 monthly indexes include 
an adjustment for cancellations re- 
ported up to December 31. No adjust- 
ment has been made for renegotiation 
of contracts. 
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Robertson Urges Cut 


in Post-War Taxes 


Although net sales of $326,258.529 
billed by the Westinghouse Electric 
Corp. for the first five months of 1945 
were practically equal to the same pe- 
riod in 1944, the net income dropped 
from $8,631,690 to $7,689,043, a reduc. . 
tion of 11 percent. 

A. W. Robertson, chairman, stated 
that the reduction in net income arose 
from lower prices on war material “‘fol- 
lowing the fixed policy of the company 
to operate on a narrow margin in all 
war work although without a corre- 
sponding decrease in our manufacturing 
costs.” 

Mr. Robertson pointed out that West- 
inghouse’s backlog of unfilled orders 
has been cut from $796.564.382 a year 
ago to $556.818,396 at the end of May 
this year. “This.” he said, “is a re- 
minder that the war production load on 
business will one day disappear, and 
then business and workers again will 
have to depend upon civilian needs for 
orders and jobs. How well they fare 
when that time comes will depend in 
part on how heavy a tax burden busi- 
nesses and individuals have to carry. 

“While no patriotic person would 
suggest that we skimp on our war effort 
to save on taxes.” Mr. Robertson said, 
“it is a fact that in the post-war years 
ahead the country as a whole would 
profit if its taxpayers, both corporate 
and individual, were allowed to retain 
substantially more of their income than 
they can today....” 


Launch Better Methods 
Rural Electric Plan 


Boys and girls from 46 states are this 
year launching an unusual program to 
find better methods of doing farm and 
home work with electricity. The Better 
Farm and Home Methods Electric Pro- 
gram, explained G. Edward Pendray, 
assistant to the president of the West- 
inghouse Electric Corp., is an expan- 
sion of the annual 4-H Club Rural 
Electrification Contest which has been 
held for many years. The program, cal- 
ried on under the direction of the Na- 
tional Committee for Boys and Girls 
Club Work, is sponsored by Westing- 
house through the Westinghouse Edw 
cational Foundation. 

Main objectives of the program are 
to develop a questioning attitude toward 
methods and equipment used on farms 
and in the homes; to acquire a working 
knowledge and skill in the most effec- 
tive and profitable utilization of elec- 
tricity on the farm and in the home and 
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“Of course Otis makes 
small freight elevators, too.” 


For a great many years, small freight 
elevators made up the greatest part of 
Otis business. Today, they still constitute 
alarge percentage of Otis sales. 

Small or large, for two stories or twenty, 
with Otis freight elevators you are 
assured of dependable and economical 
performance. 


Your Otis representative is ready now to 
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consider your requirements and to recom- 
mend the elevator equipment best suited 
to your needs. For the finest in vertical 


transportation tomorrow, call your Otis 


representative TODAY. 





When a Lighting Engineer designs 
an industrial plant layout to-day, he 
usually makes provision for local- 
ized, or “below-eye-level,” lighting. 


Localized Lighting, or “Applied Illu- 
mination” by WHITE. has a notable 
record of improved output by ma- 
chines and men. On precision manu- 
facturing, there is entire freedom 
from glare and shadows, when 
WHITE Fixtures are used. 


WHITE fixtures are freely adjust- 
able. They hold their position by 
frictional adjustments, even under 
severe vibration. They are ruggedly 
built and reasonably priced. WHITE 
has rendered 51 years of continued 
service to the Lighting Industry. 


Write for the 
White Bulletin W-44. 


SNA 


Worcester 8, Mass. 





to develop plans for utilizing electricity 
and electrical equipment most efficiently 
in the improvement of the farm, the 
home and the community. 


Manufacturers Make 
Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap- 
pointments to their sales staffs: 


TRUMBULL ELectric Mre. Co., Plainville, 
Conn., has named Frank M. Oglee as man- 
ager of the Atlantic District, which in- 
cludes Maryland, Virginia and the District 
of Columbia other than Government. Frank 
E. Cline has been added to the staff for 
the state of Virginia, with headquarters in 
Norfolk. William J. Batchler has been re- 
lieved of his assignment as district man- 
ager for Virginia, Maryland and the Dis- 
trict of Columbia, and has been appointed 
as director of government sales. George L. 
Stout has been appointed district manager 
of a new East Central District, with head- 
quarters at the Trumbull factory in Nor- 
wood, Ohio. Mr. Stout was formerly dis- 
trict manager in Cleveland, Ohio, which 
will be included in the new territory. 

Evectric Service MANuFAcTuRING Co., 
Philadelphia, has appointed Hoffman Engi- 
neering 313 South Second Street, Albu- 
querque, N. M., as exclusive agent for all 
products in the states of Arizona and New 
Mexico. 

SyLvANniA Exectric Propucts, Inc., has 
named James M. LaVier, Jr. as sales rep- 
resentative serving the Virginia territory 
with headquarters at Richmond. 

ButtDoc Etectric Propucts Co. has 
placed Ivan W. Strong in charge of the 
Indianapolis territory, succeeding the late 
Homer P. Riddell. 

McGraw E ectric Co., Toastmaster 
Products Division, has appointed Harry B. 
Davis, Jr., as New York district manager. 


NEWA Offering Posters 
to Attract Ex-Servicemen 


To further the employment of ex- 
servicemen within the electrical indus- 
try, the National Electrical Wholesalers 
Association has prepared a window or 
counter card and an application blank 
which can be used to determine the 
qualifications and preferences of a 
veteran seeking employment. 

Both posters and blanks are intended 
to interest the returning veteran in en- 
tering the electrical industry and at the 
same time promote better public rela- 
tions. The association at its New York 
office is offering both items for sale in 
quantity at the cost of printing. 


Gothard Builds New Plant 


A new modern daylight plant is being 
erected by the Gothard Manufacturing 








Co., Springfield, fii. 












@rapo 


Steel Strand 


STRENGTH 
AND RUGGEDNESS 
TO ENDURE 


THE 


STRENGTH to support the pole struc- 
ture under maximum ice and wind load- 
ing ... RUGGEDNESS to withstand 
the punishment incurred in construc- 
tion and service .... DURABILITY 
that outlasts the normal life of the 
line....are combined---with important 
ECONOMY---in @rapo Galvanized 
Steel Strand. 


Each size and grade develops the full tensile 
strength of the steel in cross section. The 
heavy, ductile, tightly-bonded zinc coating-~ 
applied by the famous @rapo Galvanized 
protection against 


Process---provides lasting 


corrosion. 


There is a size and 
grade of Crapo Gal- 
vanized Steel Strand 
for every practic 
need. Consult the 
distributor of @rapo 
Galvanized Products 
near you oF write 
direct for futher in 
formation! 















INDIANA 
STEEL & WIRE CO. 


MUNCIE, INDIANA 
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9,312 SOLUTIONS 


Fit the relay to the job! 

To make this readily possible, 
Struthers-Dunn offers 5,312 standard 
types, each available in countless 
design adaptations to fit your needs 
exactly. These include thousands of 
styles, shapes, sizes and ratings in 
a-c types, as well as hundreds more 
of the most modern d-c types includ- 


TO POST WAR RELAY PROBLEMS 


ing those capable of withstanding 
the rigors of war equipment usage. 
Beyond the standard Struthers- 
Dunn types, at your service, are the 
full facilities of a large, specialized 
organization which, for 22 years, has 
concentrated exclusively on “‘tailor- 
ing” relays and timers to specific 
applications and requirements. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 


STRUTHERS-DUN 


Relay aud “Jimer Specialists Since 1923 


STRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE ¢ BOSTON © BUFFALO ¢ CHICAGO « CINCINNATI « CLEVELAND 
AULAS « DENVER © DETROIT e HARTFORD @ INDIANAPOLIS ¢« LOS ANGELES «© MINNEAPOLIS © MONTREAL 
EW YORK ¢ PITTSBURGH * ST. LOUIS © SAN FRANCISCO ¢ SEATTLE © SYRACUSE * TORONTO 
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A problem in public 
relations... or just 
an insulating problem 
PINCO tree insulators 
provide the answer 


Costing less than a single tree trimming, a 
Pinco Tree Insulator pays for itself in a short 
time, not only in dollars and cents savings but 
also in the grief it saves the public relations 
department. 

ALL PORCELAIN ... Made entirely of Pinco 
High Test Porcelain it offers the insulating 
protection only porcelain can give and is un- 
affected by moisture or the abrasive action of 
rubbing branches. 


EASILY INSTALLED . . . The Pinco Tree 
Insulator is easy to install. It needs only to be 
placed on the wire at the point of contact and 
secured at each end with tie-wires. Available in 
12, 14 and 16 inch lengths. Where needed sev- 
eral units may be tied together. Write for 
complete information and prices. 


Pinco Insulators are catalogued in 
the Electrical Buyers Reference 


PINCO 


INSULATORS 
* 





THE PORCELAIN INSULATOR 


CORPORATION 
LIMA, NEW YORK 





Porcetain Insucator Corporation, 
670 Marin Sr., Lima, N. Y. 
Gentlemen: 


Please send me complete information on Pinco Tree 
Insulators: 

BEE: nnkbitiucdeenictnnsrnes Go 9s e808 ccocssetennene 
MN ATs fc anes dicocbdophiceetscescncenadssegeabebe 
COMPANY 
ADDRESS 











Field Reports on Business 


A study of the placement of new manufacturing facilities constructed during 
the war made by the War Production Board has revealed that 93 percent were 
placed in the 179 areas which in the pre-war period had 84 percent of all the 


NEW ENGLAND 


One group of engineers in this area is 
making studies of post-war projects in 
the chemical processing fields in which 
pumping equipment, compressors, and con- 
trol apparatus figure; several foreign in- 
stallations are involved. Textile machinery 
manufacturers are reported to have a back- 
log of orders that will carry them over a 


.o-year period, and shoe plants still main- 


tain a high level of output. Contracts for 
lighting airfields and taxi-ways feature re- 


cent contracts. During the past week 
-+. N.A‘A:F. lighting installations were 


-t.- awarded in Rhode Island and Connecticut 


totalling nearly $75,000 and in Maine 
amounting to about $22,000. 

U. S. Time Corp.; Waterbury, Conn., has 
been allocated $60,000 by the DFC to be 
used for new equipment for its Middle- 
bury, Conn. plant. Lighting fixtures are 
selling faster as the demand for factory 
lighting and changes in institutions de- 
velops.. An operational building costing 
$42,000 will be built by Tredennick & 
Billings, Boston, and. the Lowell (Mass.) 
General Hospital plans an addition to its 
facilities. 

Boston Woven Hose & Rubber Co., 
Cambridge, Mass., has been awarded a 
contract to furnish insulating tape to the 
Navy at a cost of $48,871. Orders for small 
knife switches are being received in good 
number by Connecticut companies. Holtzer- 
Cabot Division, First Industrial Corp., Bos- 
ton, has sold clamps amounting to $6,979 
and Allis-Chalmers, Hyde Park, Mass., has 
been awarded an assembly order totalling 
$52,509. 

Connecticut received orders from 
Navy for engine mounts, $221,241, 


the 
and 


pumps, $45,818. Mu-Switch Corp., Can- 
ton, Mass., sold switches amounting to 
$7,039, and Tobe-Deutschmann Corp. 


booked orders for capacitors. 


CHICAGO 


Some Illinois areas are expected to suf- 
fer declines in war production in the next 
few months as the result of cutbacks and 


cancellations of government contracts. 
Largest cutbacks reported to date have 


been in the Chicago area. Studebaker air- 
plane engine plant has been completely 
closed. Concerns making tanks, gun car- 
riages and artillery parts have been cut 
back sharply. Eight Illinois concerns mak- 
ing ammunition components have been af- 
fected by reduction in shell-making sched- 
ules. The cutbacks have affected both 
prime and subcontractors. It is estimated 
that the volume of war contracts in II- 
linois, which stood at about $3.4 billions 
on April 1, will be reduced by the veer- 
end to about $2.5 billions, a drop of 26 
percent. This is less than the anticipated 
decline for the nation as a whole, which is 
20 percent. 

A series of strikes have prevailed 
throvghout the nation. Those taking place 
in Illinois, recently. have been mainly in 
the Chicago area. The most notable being 
the recent unsuccessful two-week strike of 
truck drivers which threatened to cripple 
transportation of war materials until the 
U. S. Government took over operation of 
truck lines. 

Construction is showing signs of marked 


country’s manufacturing wage earners and 81 percent of the value of products 






improvement in both residential and pub: 
lic building. Material shortages are limited 
factors and will be for some time. Value 
of construction contracts awarded in May, 
1945, was $12,745,000 an increase of 10 
percent over those: of May, 1944, and 
38.2 percent over April this year. Greater 
part of the gain for the month can be 
attributed to contracts for public works 
and utilities which were almost three and 
one-half times the April amount; increasing 
—_ $1,468,000 in April to $4,869,000 in 
May. 


PACIFIC COAST 


Electrical contractors report many scat- 
tered jobs for taxi-way lighting, mainly for 
Marine Corps and Naval Air stations, typi- 
cal being San Diego, Holtville, Santa Bar- 
bara, and Mojave in southern California, 
and Astoria, Oregon, averaging $35,000 per 
location. Electrical work for a block of 
20 new buildings at Rough and Ready Is. 
land, the naval supply depot near Stockton, 
Calif. was awarded for $209,700. Much 
school wiring and lighting is reported, 
many bond issues having been approved, 
outstanding being Glendale’s $2,750,000 
program, for which plans are now being 
prepared. 

Aluminum Co. of America was awarded 
1,276 miles of wire with supplementary 
hardware for 115 and 230-kv. lines of 
Bonneville System, costing $559,955. Bon- 
neville engineers are surveying a 69-mile, 
230-kv. extension to Washington border 
to connect with Canadian line from Van- 
couver, B. C. Industrial developments in- 
clude remodeling of Pacific States Cas! 
Iron Pipe Co., plant at Provo, Utah, a 
$600,000 chain of pumping stations for 
Utah Oil Refining Co. and four additional 
guayule rubber processing plants at Bakers- 
field and Patterson, Calif. for which Con- 
gress has been asked to appropriate $2,500; 
000. 

New REA projects cover 65 miles of 
transmission lines and a 370-kw. plant 
addition near Richfield, Utah, and 4 
$40.832 low bid for 43 miles of line in the 
northern tip of Idaho. 


NEW YORK 


The continued ‘slump in public built 
ing is reflected in the report for civil eng: 
neering construction volume for the week 
ended, July 12, released by Engineering 
News-Record. Total volume for construc 
tion in the continental United States wa 
$49,009,000. This exceeds the $30,820,000 
reported for the previous week and is J6 
percent higher than the previous fou 
week moving average, but is 22 _percet! 
under the 1944 record high ($62,510,000! 
reported for the week last year. : 

Private construction for the week toppe” 
that of a year ago by 14 percent, bu! 
public work was 27 percent lower becau® 
of the 34 percent drop in federal volume 
State and municipal construction was "? 
5 percent compared with the 1944 week. 4 

Shortages of railroad cars continued " 
the East. The one exception was 
cars where current availability of 0 
tankers led to a surplus of between 
and 9.000 cars. The surplus is expected I 
be only temporary until more tankers a 
be absorbed by Pacific war operations 
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"A 3-way program for bigger farm loads” 


How Monongahela Power Company promotes 
4-H Club Better Methods Electric Contest 


“FIRST WE SCHOOL our Rural Representatives 
in all phases of the 4-H Better Methods Elec- 
tric Contest”, says Roy Godley, Head of Rural 
Department, Monongahela Power Company. 
“This is the initial step in our 3-way program 
for bigger farm loads. Our men then go out and 
teach 4-H Club Members how to apply Better 
Methods—with the help of electricity”. 


ee SS 


Monongahela Rural Representatives 
hear Roy Godley explain the 4-H Better 
t- Methods Electric Contest. 


Is- “4-H LEADER TRAINING is vitally important to 
‘ the success of the Better Methods program”, 
J says Miss Helen Tucker, Rural Home Counselor 
- of Monongahela Power Company. “We give a 


comprehensive 4-day course on Better Methods 
—and the proper use of'electricity on the farm- 


- stead—to 4-H Club Leaders and Club Agents”. 
o Miss Helen Tucker lectures on better 


nile, farm wiring to 4-H Leaders at Jackson's 
rder Mill 4-H Camp in West Virginia. State 4-H 
Van 


Club Leader, Charles H. Hartley, at right. 







































h, a 
| for 
jonal 
7 “THE FINAL STEP in our 3-way program”, says 
500, J. G. Barnett, Monongahela Rural Representa- 

: tive, “is the training of 4-H’ers, themselves, in 
te the use of Better Methods. We know it pays — 
nd 2 because these youngsters will exert a strong 
in the influence on their parents for complete electri- 

fication of their farms!” 
build J.G. Barnett explains a ‘‘better method” 
1 engi: for bringing electricity into a farm—to a 
> week group of 4-H’ers at Jackson's Mill Camp. 
neering 
nstruc- 
es was 
820,000 
j is 16 a» 
S four: . ~ + 
/ 
per ‘Make Better Methods a real load-builder for you! 
is Z The Better Methods Electric Contest is cer- Contact your nearest Westinghouse office, 

ens , / tain to play an important part in increasing today—or write: Rural Electrification Section 
Tisae your farm load because it constantly focuses (EW-75), Public Relations Dept., Westing- 
volume the attention of 4-H’ers, and their families, house Electric Corporation, Pittsburgh 30, Pa. 
was upon the wider use of electricity on the 
week» farmstead. 
nued 10 Send for “Here’s Help to Increase Your © 
as UM Farm Load” which gives complete informa- cS 1n ousé¢ : 
of ‘300 tion regarding the Contest, including free PLANTS IN 25 CITIES Orrices svenvwuent 
wo » promotional material! 
pe 
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You always find th 
EXACTLY RIGHT 


Terminal lug— 


in the COMPLETE line 


You'll see ALL good types of 
terminals in the Penn-Union 
Catalog. Shown aboveis the EZ; 
below are a few pictures giving 
an idea of the wide variety: 


Pressure 
and Solder 


Sheet Metal 
Terminals= 
Hundreds 





Also Tees, Taps, Straight Con- 
nectors, Grounding Clamps, etc. 
etc., thousands of items. And 
every one is Dependable, me- 
chanically and electrically. 

Penn-Union fittings are the first 
choice of experienced users. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 










Conductor Fittings 

















| 000,000. 





Sales 
Opportunities 


CaLirorniA—California Electric Power 
Co., Riverside, has surveys and plans in 
progress for new transmission line about 
45 miles. Cost estimated close to $125,000. 
Application for permission has been made 
to state railroad commission, with work 
to begin as soon as authority is granted. 


Wasnincton—Crown Zellerbach Corp., 
343 Sansome St., San Francisco, Calif., 
plans post-war expansion in three pulp and 
paper mills at Camas and Port Townsend, 
Wash., and West Linn, Ore., respectively. 
Work will include a series of new one and 
multi-story buildings at each plant, in- 
cluding a new pulp unit at Camas. Ma- 
chinery and electrical equipment -will be 
installed. Power plants will be enlarged 
and additional generating equipment in- 
stalled. Entire program estimated to cost 
about $15,000,000. Work will begin as 
soon as materials and equipment are avail- 
able. 


Trexas—Electric Light and Power Depart- 
ment, Baird, plans expansion and improve- 
ments in municipal power plant, including 
installation of new diesel engine-generator 
unit and auxiliary equipment. Financing is | 
being arranged. Project will be a post-war | 
development. J. E. Ward, Harvey-Snider 
Bldg., Wichita Falls, is consulting engineer. 


Vircinta—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
plans extensions and improvements in 
power substations at Navy Yard, Norfolk, 
to cost about $70,000. Work will be car- 


ried out soon. 


De_awarE-—Pusey & Jones Corp., Front 
and Poplar Sts., Wilmington, paper mill | 
machinery, plans post-war expansion at 
plant, including new one-story assembling 
building and other shops, with mechanical 
and electrical equipment. Cost about $1,- 


InptANA—Board of Public Works, Bra- 
zil, has authorized plans and estimates of 
cost for electrification of municipal water- 













| tion. 





works station, changing from steam opera- 
Installation will include motor-driven 


pumping units, controls and auxiliary 


equipment. Theodore McCoy, City Hall, is | 


city engineer, in charge. 


CALIFoRNIA—Bureau of Yards and Docks. 


Navy Department, Washington, D. C., plans | 


extensions in navy drydocks at naval sta- 
tion, Terminal Island. San Pedro, Los 
Angeles, including extensions and im- 


tribution system. Appropriation of $700.- 
000 has been authorized for entire project. 
Proposed to carry out work soon. 


PENNSYLVANIA—Hammermill Paper Co., 
East Lake Rd., Erie, plans extensions in 
power plant at mill, with installation of 


provements in underground electrical dis- | 





COHARDITE 


INSULATED TOOLS 















Reduce 
accidents 


and service 
interruptions 


No. 60 


Hacksaw Strong, light 
Frame weight steel 
frame,heat 


treated and 
tempered to 
prevent set, 
Takes any stand- 
ard 12” blade. 
COHARDITE in- 
sulation _ solidly 
molded on the 
frame and tested 
to 20,000 volts R.MS. 
Shape of frame 
makes it particular- 
ly valuable for un- 
derground work or in 
other confined spaces. 


Every tool tested to its 
full rated dielectric 
strength for one minute 
R.M.S. before it leaves 
our plant. 


A full range of COHARDITE 
insulated small tools car- 
ried in stock for Meter and 
Distribution Departments. 


Send for 
CATALOG 


The Connecticut Hard Rubber Co. 
4410 East Street, New Haven, Conn. 











TEST INSULATION 
THE MODERN WAY 


Ga 






... WITH A 
MODEL B-5 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 
generator. Entirely self-contained. Steady 
test potential of 500 volts D.C. available 
at the touch of a switch. Direct reading in 
insulation resistance. Various new models 





| new turbine-generator, high-pressure boil- 
| ers, condenser and auxiliary equipment. 
| Work will be carried out in connection with 
expansion in mill, comprising additional 
| buildings, with machinery and electrical 
equipment for increased capacitv. Entire 
project estimated to cost $2.050.009. Ap- 
proval has been secured from WPB and 
work is scheduled to proceed at once. 





and ranges. 
Write or phone for Bulletin 430 


Pdi ne 
oi 
COMPANY, INC. 


27 PARK PLACE Na) 
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The Pace of Victory 
Permits Only A 
Congratulatory Handshake? 


American Industry well merits a decoration for its brilliant record in 
the Mighty 7th! But, as our newly decorated Pacific heroes quickly return to combat, so in- 
dustrial leaders aren’t resting on their laurels. Back into Bond action—they are now 


busy consolidating recent Payroll Savings Plan gains! 


First, many executives are now patriotically working to retain 
the substantial number of new names recently enrolled during the 7th War Loan. 


By selective resolicitation, they are urging all new subscribers to maintain Bond 





buying allotments. 


Second, many are also employing selective resolicitation to 
urge every worker who increased his or her subscription in the 7th to continue 


on this wise, saving-more-for-the-future basis. 


Help to curb inflationary pressures and harvest peacetime prosperity by holding the number 
of Payroll Savings Plan subscribers—and amounts of individual subscriptions—to the mark 
set in the Mighty 7th! 


The Treasury Department acknowledges with appreciation the publication of this message by 


ELECTRICAL WORLD 





% This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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Receptacles 


Cat. #1,.Sec. 8 























Modern lighting in the-tradition of scientific engi- 
neering. Our individually designed units. com- 
bine the architect's interpretation of decoration 
with two decades of sound design, development, 
and manufacture in the lighting field. ~ ~ 


Gruber Brothers’ staff of designing éngineers and 
craftsmen can help you with your lighting prob- 
lems and cooperate in the development of your 

















































Send for our latest bulletins. 
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GRUBER BROTHERS 


72-78 SPRING STREET - NEW YORK 12, N.Y. 
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IN GOOD QUALITY 
AND FOR 
REASONABLE DELIVERY 


oA Ane 


NORTH ARLINGTON, N. Jj. 
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West Vircinta—Wheeling Electric Co, 
Wheeling, plans new transmission line 
from connection with system of Ohio Power 
Co. to Natrium district, where large power 
substation will be built. Extensions wil] 
be made in lines and facilities at Natrium 
and vicinity for increased power supply for 
industrial plants in that area. Entire pro. 
gram will cost about $1,000,000 and js 
scheduled to be carried out at early date, 





Oxn1o—Department of Light and Power, 
City Hall, Cleveland, has authorized surveys 
and estimates of cost for expansion and 
improvements in municipal power plants 
and electric lighting system in different 
parts of city. Project will be carried out as 
a post-war development and is expected to 
represent an investment of close to $10,000, 
000. Burns & McDonnell Engineering Co,, 
107 West Linwood Blvd., Kansas City, Mo., 
is consulting engineer. 





Oun1o—Airtemp Division of Chrysler 
Corp., 1119 Leo St., Dayton, air-condition. 
ing and commercial refrigeration equipment, 
has plans for large addition, comprising 
one of a number of new buildings for ex- 
pansion in plant, with machinery and elec. 
trical equipment for considerable increased 
capacity. A new power plant will be built. 
Entire program is estimated to cost ap- 
proximately $10,000,000, and will be car. 
ried out as soon as materials and equipment 
are available. 


FLormpa—Florida Foods, Inc., Dock and 
Granite Sts., Philadelphia, Pa., plans new 
processing plant for citrus fruit concen 
trates at Plymouth, where site has been 
secured. It will consist of several one-story 
units, with machinery and electrical equip- 
ment for large output. A boiler house is 
planned. Complete project reported to cost 
about $1,000,000. Application is being made 
for a priority rating. 


IpaHo—Idaho Power Co., Boise, has 
authorized new transmission line, about 
35 miles, for expansion in rural electric 
system. Distribution lines and service facil- 
ities will be installed. Work will proceed 
at once. 


Wisconsin—Light and Water Depart: 
ment, Elroy, plans extensions and improve- 
ments- ir municipal power plant, with in 
stallation of additional equipment for in- 
creased capacity. Surveys and estimates of 
cost will be made by H. C. Amundson, 
Baraboo, engineer. 


Ou1o—Republic Steel Co., Republic 
Bldg., Cleveland, plans new power substs- 
tion at mill, in connection with expansion 
in plant. Work will include several addi 
tional buildings for cold-rolling, annealing, 
pickling and other work; with machinery 
and electrical equipment.’ Entire program 
will cost over $900,000. Project has beet 
approved by) WPB and work will ‘begin 
soon. Company also has WPB authorlly 
for similar expansion in a second mill, for 
increased output in plate mill and other 


» departments, to cost about $2,175,000, with 


machinery and electrical facilities. 


Wisconstn—Public Utilities Commissiom 
Manitowoc, has authorized surveys and & 
timates of cost for expansion in municl} 
steam-electric power station, including 
three-story and basement addition, and in- 
stallation of new turbine-generator UM 
and accessories, boiler and auxiliary eq? 
ment. Burns & McDonnell Engineering 
107 West Linwood Blvd., Kansas City, 4% 
is consulting engineer. 












CARBON SPECIALTIES 


OF FAR-REACHING POST-WAR IMPORTANCE 


ee 


cd —— 
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CARBON and 
GRAPHITE DISCS 


for continuously adjustable carbon 
rheostats 


Under impetus of war requirements demanding resist- 
ance control adjustments far more critical, smoother 
and dependable than is possible with conventional 
variable resistance units, Stackpole has developed the 
Continuously Adjustable Carbon Rheostat to a high 
degree of efficiency. Simply by changing the pressure 
applied to the carbon disc pile, every possible resist- 
ance value within its range is available without opening 
the electrical circuit to which it is connected. 
WRITE FOR CATALOG 


@Stackpole also makes 


. carbon discs for ectric 
an brakes for trucks, speed 
governors and other 


applications 
Stackpole engineering has made far-reaching 
advances in non-compressible, accurately fitted, 
low-friction seals molded from carbon, graphite and 
metal compositions, for use between stationary and rotary 
parts. Although present production is 100% for war equip- 
ment demands, Stackpole engineers welcome the oppor- 
tunity to make recommendations for your postwar needs. 


HIGH ALTITUDE 
BRUSH PRINCIPLES 


for ground level applications 


Extensive research is proving that many of 
the principles behind the famous Stackpole high 
altitude brush may be adapted to unusual ground 
level applications with outstanding Success. 
Inquiries are welcome from original equipment 
brush users having difficult conditions to meet. 

LOOK FOR THE 


STACKPOLE STACKPOLE CARBON COMPANY 
al RE sro ST. MARYS, PA. 


your guarantee 
of the highest in 
molded materials 
Cit Hie Gg 
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m ELECTRICAL 
CONNECTORS 


WHAT WE SAVE IN WEIGHT 
YOU SAVE IN COSTS 


- Most 
Figure 


Most value per dollar . . 
service and satisfaction. 
it out... you're way ahead be- 
cause ILSCO PRODUCTS are 


12% cooler 

50% lighter 

75% lower price 

99% pure electrolytic copper 
100% conductivity 





CUT SOLDERING 
COSTS up to 50% 


Insto-gas Torches and Furnaces actually 
cut soldering costs down to one-half for 
utilities. A cylinder of Insto-gas lasts at 
least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. . . . get the facts! 


Mail this coupon today 


INSTO-GAS CORPORATION, Detroit 7, Mich. 


Please mail me your Insto-Gas Bulletin. Send 
me name of nearest distributor. (E.W.) 











REA Funds Allotted; 
Contracts Approved 


The Rural Electrification Administra- 
tion recently announced loan allotments 
totaling $16,869,470 to 103 coopera- 
tives in 29 states. 

The allotments, most of which pro- 
vide for further extension of electric 
service, include the following: 


ALaBAMA—Central Alabama Electric Co- 
operative, Prattville, $150,000; Sand Moun- 
tain Electric Cooperative, Fort Payne, $120,- 
000. 

ArRKANSAS—Rich Mountain Electric Co- 
operative, Mena, $410,000; Ashley-Chicot 
Electric Cooperative, Inc., Hamburg, $225,- 
000; Carroll Electric Cooperative Corp?, 
Berryville, $225,000. 

CoLorapo—Southeast 
Assn., La Junta, $120,000. 

FLoripa—Central Florida Electric Co- 
operative, Inc., Chiefland, $50,000; West 
Florida Electric Cooperative Assn., Inc., 
Graceville, $50,000. 

Georcia—Oconee Electric Membership 
Corp., Dudley, $175,000; Washington 
County Electric Membership Corp., San- 
dersville, $140,000; Planters Electric Mem- 
bership Corp., Millen, $115,000; Excelsior 
Electric Membership Corp., Metter, $85,000. 

ILLrnors—Eastern Illinois Power Cooper- 
ative, Paxton, $200,000. 

InpIANA—Southern Indiana Rural Elec- 
tric Cooperative, Inc., Tell City, $265,000; 
Decatur County Rural Electric Member- 
ship Corp., Greensburg, $200,000; Warren 
County Rural Electric Membership Corp., 
Williamsport, $140,000; Newton County 
Rural Electric Membership Corp., Kent- 
land, $85,000. 

Towa—Maquoketa Valley Rural Electric 
Cooperative, Anamosa, $230,000: Allama- 
kee-Clayton Electric Cooperative, Inc., 
Postville, $200.000; Clarke Electric Cooper- 
ative, Inc., Osceola, $200,000: Farmers’ 
Electric Cooperative. Greenfield, $150,000. 

Kansas—Central Kansas Electric Coop- 
erative Assn., Inc., Great Bend, $220,000; 
Victory Electric Cooperative Assn.. Inc., 
Dodge City, $150,000; Ark Valley Electric 
Cooperative Assn., Inc., Hutchinson, $125,- 
000; Nemaha-Marshall Electric Coonera- 
tive Assn., Inc., Axtell, $100,000: P. R. & 
W. Electric Cooperative Assn., Inc.. Wa- 
mego, $100,000; Brown-Atchison Electric 
Cooperative Assn., Inc., Horton, $100,000. 

LovurstanA—Claiborne Electric Coopera- 
tive, Inc., Homer, $490.000; Northeast 
Louisiana Power Co-op., Inc., Winnsboro. 
$195,000: Southwest Louisiana Electric 
Membership Corp., Lafayette, $160,000. 

Micnican—O & A Electric Cooperative, 
Newaygo, $400,000. 

MinnEsota—Rural Cooperative Power 
Assn., Maple Lake, $180,000 (this amount, 
plus $20,000 from a previous allotment, 
will provide for installation of a 1.125-kva. 
generating unit and construction of neces- 
sary transmission facilities); Federated 
Rural Electric Assn., Jackson, $150,000: 
Reltrami Electric Cooperative, Inc., Bemidji, 
$147.000: Minnesota Valley Electric Coop- 
erative, Jordan. $130.000. 

Missourt—North Central Missouri Elec- 
tric Coonerative, Inc., Milan, $200,000; 
Co-Mo Electric Cooperative, Inc., Tipton, 
%168.000: Callaway County Electric Coop- 
erative Assn., Fulton, $150,000; Osage Val- 
ley Electric Cooperative Assn., Butler, 


Colorado Power 


$135,000: Missouri Rural Electric Coop- 
erative Assn., Palmyra, $130,000; Central 
Missouri Electric Cooperative, Inc., Sedalia; 
$120.000: Farmers’ Electric Cooperative, 
Chillicothe, $120,000. 





Montana—Goldenwest Electric Coopera. 
tive, Inc., Wibaux, $430,000; Norther 
Electric Cooperative, Inc., Opheim, $395,. 
000; Fergus Electric Cooperative, Ine, 
Lewistown, $105,000. 

NespraskA—Eastern Nebraska Public 
Power District, Syracuse, $300,000; Wayne 
County Rural Public Power District, 
Wayne, $120,000; Northeast Nebraska 
Rural Public Power District, Emerson, 
$100,000. 

New YorkK—Delaware County Electric 
Cooperative, Inc., Delhi, $10,000. 

North CarotinAa—Blue Ridge Electric 
Membership Corp., Lenoir, $639,000 (in. 
cluding $260,000 for construction of 33 
miles of 44-kv. transmission line and sub- 
station and voltage improvements, and 
$9,568 for headquarters building); Davie 
Electric Membership Corp., Mocksville, 
$331,000; Piedmont Electric Membership 
Corp., Hillsboro, $205,000; Randolph Elec- 
tric Membership Corp., Asheboro, $149,000: 


Burke-McDowell Electric | Membership 
Corp., Morganton, $118,000. 
On1o—Firelands Electric Cooperative, 


Inc., New London, $85,000. 

OxL_aHomA—Oklahoma Electric Coopera- 
tive, Norman, $235,000; Northeast Okla- 
homa Electric Cooperative, Inc., Vinita, 
$145,000; Northfork Electric Cooperative, 
Inc., Sayre, $120,000. 

OrEcon—Malheur Cooperative Electric 
Assn., Vale, $97,000. 

Soutu Carotina—Fairfield Electric Co- 
operative, Inc., Winnsboro, $158,000; Mid- 
Carolina Electric Cooperative, Inc., Lex- 
ington, $150,000; Little River Electric Co- 
operative, Inc., Abbeville, $96,470; Broad 
River Electric Cooperative, Inc., Gaffney, 
$90,000; Coastal Electric Cooperative, Inc., 
Walterboro, $85,000. 

South Daxota—Codington-Clark Elec- 
tric Assn., Inc., Watertown, $249,000. 

TENNESSEE—Volunteer Electric Coopera- 
tive, Decatur, $181,000. 

Texas—Pedernales Electric Cooperative, 
Inc., Johnson City, $524,000; Robertson 
Electric Cooperative, Inc., Franklin, $245, 
000; Taylor Electric Cooperative, Inc., 
Merkel, $165,000; Erath County Electric 
Cooperative Assn., Stephenville, $150,000; 
Midwest Electric Cooperative, Inc., Roby, 
$138,000; Cap Rock Electric Cooperative, 
Inc., Stanton, $133,000; DeWitt County 
Electric Cooperative, Inc., Cuero, $115,000; 
Concho Valley Electric Cooperative, Inc., 
San Angelo, $100,000; Fannin County Elec- 
tric Cooperative, Inc., Bopham, $100,000; 
Hill County Electric Cooperative, Inc. 
Itasca, $100,000; Nueces Electric Coopera- 
tive, Inc., Robstown, $100,000; Bartlett 
Electric Cooperative, Inc., Bartlett, $97,000; 
Southwest Texas Electric Cooperative, Inc., 
Eldorado, $90,000; San Bernard Electric 
Cooperative, Inc., Bellville, $75,000; Karnes 
Electric Cooperative, Inc., Karnes City, 
$50,000; McLennan County Electric Coop- 
erative, Inc., McGregor, $50,000. 

VerMont—Washington Electric Cooper: 
ative Inc., Barre, $325,000. 3 

Virctnta—Powell Valley Electric Coop- 
erative, Jonesville, $500,000; Southside 
Electric Cooperative, Crewe, 
Mecklenburg Electric Cooperative. 
City, $181,000: Virginia Electric Cooper 
tive. Bowling Green, $136,000. ; 

Wasnincton—Benton Rural Electric 
Assn., Prosser, $137,000. 

Wisconsin—Richland Cooperative Elec: 
tric Agsn., Richland Center, $75.00. 

Wyominc—Sheridan-Johnson Rural Elec- 
tric Assn., Sheridan, $220,000. 


Construciion Contracts Approved 
Cotorapo—Morgan County Rural Elec- 


trical Assn., Fort Morgan, contract . ; 
& W Contracting Co., Ltd., Omaha, Neb., 
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Reach iret 


E-B-R is an electrical man’s best 
friend when he is looking for prod- 
uct data, or names and addresses of 
manufacturers, or wants to know 
who makes what. 

In it you will find data on apparatus, 
supplies, fixtures, distribution line 
materials, power plant equipment, 
tools, repair parts . . . in fact, just 
about every. product used by elec- 
trical men. 

It is designed to fill your needs, to 
give you information quickly, eas- 
ily. Use it today—and every day— 
to save time and money. 

The 1945 E-B-R is bigger and better 
than ever. Its 724 pages are crammed 
with data, and give you: 


MANUFACTURERS BRIEFALOG SECTION — 


Condensed catalogs of 357 electrical manu- 
facturers. Product specifications, listings of 
branch offices, warehouses, etc. . 


CLASSIFIED DIRECTORY OF MFGRS. — 


Company addresses and trade names, ar- 
ranged by product. Extensive cross-refer- 
ences to help you find the electrical and 
allied products made by more than 3,500 
manufacturers. 





fare 








y Fore 
Napa as 3 


INDEX OF TRADE & COMPANY NAMES— Please don't monopolize your copy of E-B-R. 

Complete with addresses. Starting with Show it to other key men in your company, and let them 
only a trade name or a company name, use it, too. Under government paper restriciions, 
you can thus quickly locate the product we can distribute only a limited number of copies. 
data you need. You will help us to help you by sharing your E-B-R. 


McGRAW-HILL PUBLISHING CO., 330 WEST 42nd STREET, NEW YORK 18, N.Y. 
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for the safety of 
YOUR WORKMEN 









PORTABLE 


Products 
“Head Protector” HATS & CAPS 


A vulcanized fibre helmet 

with one-piece crown. Light- 

/ Y weight, yet exceptionally 
73 strong and _ impervious - to 


moisture. Available in ten 
No. 200 standard sizes, with attached 
or detachable headband. 


LINEMEN’S SAFETY STRAPS 


A lineman’s belt with 4” 
abdominal pad of cotton 
webbing and a belt of 
diamond-stripe webbing. 
Metal plates provide addi- 
tional reinforcement’ at 
dees. Lightweight and 
more flexible than leather 
belt. Weight, 3 Ibs. 


= * * 






















































































Portable Products personal protective 
equipment’ is manufactured from tested 
materials to assure uniform, dependable 






service. Write for details or phone GRant 
1061. 


ALSO — Complete Line of Safety Straps 
Web Safety Belts ¢ Spectacle Type Goggles 
First Aid Kits ¢ Foot Guards ¢ Etc. 


PORTABLE 
Products Corroration 


PITTSBURGH DIVISION 







Formerly Portable Lamp and 
Equipment Company 
120 Blvd. of the Allies ¢ Pittsburgh 19, Pa. 


ELECTRICAL 
SPECIALTIES 


FOR HEAVY: 
INDUSTRIAL SERVICE 


FROM STOC 
















3-Conductor Single 
Soldering Angle Conductor 
Lug Pothead Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES © ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS * SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


* 


RUSGREEN MFG. CO. 


Mich 


i. Cae? 


14260 Birwood Avenue * Detroit 











| gas bills. 


miles of line; labor and materials, $27,199; 
engineer, Glenn R. Fickel, Denver, Colo. 

lowa—Maquoketa Valley Rural Electric 
Cooperative, Anamosa, contract to Hoak 
Construction Co., Des Moines, Iowa, 320 
miles of line; labor and materials, $311,- 
327; engineer, Brown Engineering Co., 
Des Moines, Iowa. 

Minnesota—Douglas County Cooperative 
Light & Power Assn., Alexandria, contract 
to Martin Engineering Co., Fargo, N. D.; 
82 miles of line; labor only, $21,117; engi- 
neer, A. J. Christopherson, Fergus Falls, 
Minn. P.J.C.K. Cooperative Electric Assn., 
Braham, contract to Acme Construction 
Co., St. Paul, Minn., 45 miles of line; labor 
only, $11,063; engineer, United Engineering 
Service, Minneapolis, Minn. 

Nepraska—Norris Rural Public Power 
District, Lincoln, contract to Henry Elfers, 
Lincoln, Neb., 7 miles of line; labor only, 
$3,326; engineer, L. A. Kirkbirde, Colum- 
bus, Neb. 

Oxn1o—Paulding-Putnam Electric Coop- 
erative, Inc., Paulding, contract to Davis- 
Hydaker Co., Spencerville, Ohio, 70 miles 
of line; labor and materials, $69,873; engi- 
neer, Ralph L. Woolpert Co., Dayton, Ohio. 

SoutH Carotina—Salkehatchie Electric 
Cooperative, Inc., Barnwell, contract to 
Little Electric Co., Charleston, S. C., 64 
miles of line; labor and materials, $6,103. 

Texas—Floyd County Rural Electric Co- 


| operative, Inc., Floydada, contract to Tay- 


lor & Montgomery, Lubbock, Texas, 177 
miles of line; labor and materials, $139.- 
838; engineer, H. N. Roberts, Lubbock, 
Texas. Jasper-Newton Electric Cooperative, 
Inc., Kirbyville, contract to Universal Con- 
struction Co., of Alabama, Inc., Houston, 
Texas, construction and conversion work on 
140 miles of line; labor and materials, $97,- 
627. Collin County Refrigeration Coopera- 
tive, Inc., Wylie, contract to Matthews En- 
gineering Co., Dallas, Texas, insulation 
and equipment for refrigerated locker 
plant; labor and materials, $30,320. Bowie- 
Cass Electric Cooperative, Inc., Douglass- 
ville, contract to Sisce Electric Co., Conroe, 
Texas, 33 miles of line; labor and mate- 
rials, $23,496; engineer, Southwest Engi- 
neers, Houston, -Texas. 


Recent Legislation 


Legislative action, affecting utility 
companies, was recently taken: 


FLoripa—Among the acts of the Legisla- 
ture which became law last month without 
Governor Caldwell’s signature, was a bill 
to permit the cities to levy taxes up to 10 
percent of the amount of light, water and 
This was a substitute for the 
bill which the Governor originally pro- 
posed to-tax utilities for state purposes. The 
10 percent municipal tax, if assessed, would 
be in addition to the one and one-half per- 


| cent tax already levied for state purposes. 


plans wilh be mate? thisi-year. 


Wisconsin—Senate, by a 22-to-11 vote, 
recently revived a bill that would prohibit 
bonding firm promoters from sponsoring 
utility acquisition elections if their fee de- 
pends upon the outcome of the vote. »The 
Senate had killed the bill early last month, 
16 to 12. ‘ 


Canapa—Rural electrification will be ex- 
tended on Prince Edward Island under 
plans: being formed “by the provincial gov- 
ernment. At the 1945 session of the Legis- 
lature at Charlottetown, a bill to empower 
the government to borrow up ‘to a maxi- 
mum of,$2;000,000 to electrify the farms, 


was passed. A ‘start in implementing the 
~ . 
We . 







Master 
some new 
uses of 
electronics in: 


¢ transmission lines 
e antennas °.wave guides 


A working reference on some of the latest 
uses of electronics to be released from nec- 
essary wartime restriction—an expert guide 
to the newest uses of electronics in trans- 
mission lines, antennas and wave guides, 
with a special section on wave propaga- 
tion, which covers the basic principles of 
radio transmission. Definitions, formulas, 
diagrams, equations, tables, practical work- 
ing facts—here are all the data and ex- 
planations you need to make full use in 
your work of the latest information ayail- 


able. 
Just Published! 


TRANSMISSION LINES 
ANTENNAS 
AND WAVE GUIDES 


By Ronold W. P. King 


Associate Professor of Physics and Communi- 
cation Engineering, Harvard University 


Harry Rowe Mimno 


Associate Professor of Physics and Communica- 
tion Engineering, Harvard University 


and Alexander H. Wing 

Lecturer on Electronics, Harvard University; 
on leave from the School of Technology of the 
College of the City of New York 


347 pages, 6 x 9, 134 figures, $3.50 


With an intensive review of theory and ap- 
plied use, the book presents transmission lines 
from the high-frequency point of view, and 
antennas from the point of view of electro- 
magnetic theory. All explanations are based on 
the fundamental laws of general electrody- 
namics. 


Look over these sections:— 


TRANSMISSION LINES 


Nonresonant Lines. Transmission-Line Con- 
stants. Dissipationless Transmission Lines. 
Impedance Matching. Impedance Matching by. 
Means of Stubs. Circle Diagram. General 
Transmission-Line Equations. 


ANTENNAS 


A Qualitative Introduction to General Electro- 
magnetic Theory. The Driven Antenna as 4 
Circuit Element. Coupled Antennas and Trans- 
mission Lines. The Receiving Antenna as a Cil- 
cuit Element. Electromagnetic Field of An- 
tennas and Arrays. Closed Circuits as Antennas. 


ULTRA-HIGH-FREQUENCY CIRCUITS 


Classification of Circuits. Transmission oo 
cuits. Transmitting and Receiving Systems 
Using Nonresonant Circuits. Resonant Circuits 


WAVE PROPAGATION 





See it 10 days ¢ Send coupon 


eucecccccasscecnanensnnesccussaccncecscnusssssnesssst® 
McGraw-Hill Book Co., 330 W. 42nd St. N. Y.¢ i! 
Seni. me King, Mimno and Wing’s | TRANSMISS 0 
LINES, ANTENNAS AND WAVE, GUIDES a 
days examination on approval. In 10 days I will id 
$3.50, plus few cents postage, or return book postpaid 
(Postage paid on cash orders.) 

Name 
Address 
Rr Ee errr cer te | eae 


Company 


> 791-45 
Position w. 1-21-4 
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An 
- Opportunity 


in the 
South 





IF 
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You are an electrical engineer 
familiar with modern construc- 


tion, layout and operation of 
utility and industrial electrical 


systems — 


Your interests are 


I 


broad 
enough to include commercial 


development and managerial 


functions — 


You have initiative, imagina- 
tion, inquisitiveness, a knack 
for getting along with all kinds : 


of people, and the ability to 


write clearly — 


: IF You are in your thirties 
early forties — 


time, but enough to know 
" what is going on in the : 
‘. South — 
i 
s 
a 
. THEN Maybe you are the man 
, we are looking for 
‘ southern editor. If, so, ; 
. : Send full information on ‘experi- - 
- ence, family, salary requirements 
:-to 
n : 
i 
\N é 
10 : . 
: The Editor, 


Electrical World 










or 


You like to travel, not all the 


as : 


330 West 42nd St., New York 18,N.Y. 
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BOOK REVIEWS 





NKiectricat Coils and Conductors. By H. B. Dwight. 
Published by McGraw-Hill Book Co., New York. 
351 pages, illustrated. Price $5. 


Professor Dwight has collected and ex- 
tended here the mathematical expressions 
for conductors and windings which under- 
lie the designing of circuits and apparatus. 
Reactance of all basic shapes, the skin ef- 
fect, proximity effects, neighboring field 
strengths, mutual and self-inductance and 
repulsion effects are so comprehensively de- 
veloped as to be invaluable for reference. 
Meanwhile, there are casual chapters on in- 
verse and Bessel functions, transmission 
conductor sag, heat transfer, loading of 
unsymmetrical banks. There is also a chap- 
ter on capacitance approach to ground- 
resistance analysis. Some curves are given, 
but the book is essentially devoted to 
derivation of the multifarious formulas that 
dictate transformer, induction furnace and 
solenoid design. 


By Josephine Perry. Pub- 
New York, 128 


¢ 

The Electrical Industry. 
lished by Longmans, Green & Co., 
pages, illustrated. Price $1.75. 


Boys and girls of middle school age can 
learn here how the electrical art of the 
pioneers grew into the beginnings of an 
industry in the 1880’s. Manufacturing of 
equipment is treated in parallel with the 
evolution of power system. The treatment 
is in simple, non-technical words (only a 
technical purist would presume to criticize 
the liberties), it is free of bias of any sort 
and is well designed to inspire youth by 
portraying the magic of purposeful re- 
search in industrial electrical laboratory. 
If wholesome education is propaganda, 
then this is wholesome propaganda for the 
electrical foundation of the American pat- 
tern of life. 


ve 


Plastics in Practice. By John Sasso and M. A. 
Brown, Jr. Published by McGraw-Hill Book Co. 
185 pages, illustrated. Price $4. 


In contrast to other compilations of prop- 
erties of plastics which secondarily indi 
cate feasible applications, this treatment 
gives 102 typical applications of plastics 
and shows why certain plastics were chosen. 
Those who operate by anology will find 
this a convenient alternative to deep study 
of plastic chemistry and physics. Innate 
properties are associated with the require- 
ments of the application. Where dielectric 
strength ‘is demanded the plastic selected 
is naturally one that has that requisite along 
with other needed attributes. Users of 
electrical equipments and appliances can 
also learn here what plastics probably ap- 
pear in them and why. 


Aa to Practical Radio. -By D:-J. Tucker. 
Published by the Macmillan. Co.,°New York. 322 
pages, illustrated. Price $3. 


This is an elementary-book on a.c. cir- 


cuits and circuit elements but: with sig- 
nificant warping in such direction as to 
aid the power engineer in looking at elec- 
tronic circuits as radio men do. The author 
is chief radio engineer-for three stations 
in Dallas-and he manifestly framed this 
book on the War Training program courses 
which he has directed. The chapters effec- 
tively execute his conviction that “full 
mastery of a.c. circuit solution means that 
the greatest hurdle in learning radio has 
been cleared”, he might as well have said 
“electronics”. 











EXCELLENT SERVICE SINCE 1930 


Fuseholders can be easily and 
safely removed or replaced with 
standard ballpoint hotsticks. 

Fuseholders can’t be installed 
backwards. 

Fuseholders won’t weld to 
upper arm during heavy short 
circuit. 

















LOW TENSION OPEN TYPE 
DROPOUT 

MATTHEWS FUSWITCHES 

Fusing: 100 Amperes. pnoaing 


Capacity 2000 Amperes. 


5 K. V.—7}4/12% K. Vv. y Orders 
15 K. V. and 23 K.-V. 


Try at our risk. Ask for Bulletin. 
imam 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 






‘PROFESSIONAL SERVICES 
























ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


CLAUDE ATHERTON 


Consulting Electrical Engineer 
Transmission-Distribution, Electric Plants, Sub- 
Stations 
Electrical Designs, Plans & Specifications, Indus- 

trial Power Layouts 


6253 Hollywood Blvd. Hollywood, Calif. 






J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 















48 Griswold St. Binghamton, N. Y. 



























DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals, 


New York City, 50 Church St. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DSZSIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 






BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 



























FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 













ARTHUR L. MULLERGREN 


Engineering-Management 


Public Utilities—Natural Gas 


Kansas City, Mo. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 




















GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 


Reports _¢ Rates ¢ Labor relations « Safety ¢ 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway ° National Press Bldg. 
New York Reading, Pa. washington, D. C. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 































E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS ° 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 






Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, IIl. 

























HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 






FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane New York 























Knoxville San Francisco 











DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


NEw york 9 PoAD TUL: CHICAGO 







SANDERSON & PORTER 


Engineers - Constructors 


FINANCING REORGANIZATION 
DESIGN CONSTRUCTION 







HENKELS & McCOY 


(Blectric & Telephone Line Construction Oo.) 

















Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 










of 
INDUSTRIALS and PUBLIC UTILITIES 
Chicago New York San Francisco 





























DOBLE ENGINEERING COMPANY HOOSIER ENGINEERING 


Solieaare SARGENT & LUNDY 





Hlectrical Insulation Engineers 


Field Testing and Maintenance of High Tension ENGINEERS 





Insulation, poe Se ce Electrical Com- Erecting Engineers 
Office and Laboratory: Medford Hillside, Transmission Lines, Substations 140 South Dearborn St. 


Boston, Mass. So. 5th St., Columbus, Ohio 


46 So. ‘ 
Branch Office: 20 N, Wacker Dr. Chicago, Ill. 337 Gouth LaSalle Street. Chicago, Hl. 


136 Liberty St., New York Chicago, III. 








STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports *« Examinations « Appraisals 
Consulting Engineering 
BOSTON * NEW YORK « CHICAGO ¢ HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engineere—Economists 
RATE RESEARCH FOR SALES RESEARCH 


POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 


Ebasco Services Incorporated 
Industrial Diviston 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 





ELECTRICAL TESTING 
LABORATORIES INC. 
Field and Laboratory Tests 
Electrical © Mechanical ¢ Physical 


Chemical 
INSPECTION ¢ ANALYSIS e RESEARCH 


CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 





LUCAS & LUICK 


ENGINEERS 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 






DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 






80 Broad Street, New York 4 









WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1304 St. Paul Street Baltimore 2%, M4 














. H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


CHAS. T. MAIN, INC. 


Engineers 


















Boston, Mass. 


Eilectric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 









